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Replace your battery BEFORE 
it breaks down— NOT AFTER 





BATTERY “LIFE EXPECTANCY” CHART | 
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UNITS OF SERVICE (Months or Miles) 





You Know that feeling when you rush out to 
the car in a hurry to get to work—step on the 
starter—and nothing happens! Nearly every- 
one has experienced it at one time or another, 
because batteries do wear out. Developments 
and improvements during the last ten years 
have greatly extended their useful life, but 
the fact remains that no battery can last 
forever! 

No one wants to waste money on a worth- 
less battery, and no one wants to give up a 
battery that still has plenty of service left in 
it but is simply ‘‘run-down” because of im- 
proper generator adjustment or defective 

















wiring. The Delco Battery ‘‘Life Expectancy” 
Chart was prepared with this in mind. It pro- 
vides a check on your battery that will save you 
money and inconvenience! 

The Delco Battery ‘‘Life Expectancy” Chart 
shows you how many months of service are left 
in your battery, based on its original capacity 
and the units of service it has given. The infor- 
mation for this chart was obtained after ex- 
tensive research to determine the average life of 
various capacity batteries. Ask any Delco dealer 
to show it to you, and let him demonstrate how 
it works with your own battery. If you are inter- 
ested in studying this chart, he will give you a 
miniature edition for your own use. 


Unsolicired letters 
from car owners in 
every part of the 
country testify to the 
exceptional service re- 
ceived from Delco bat- 
teries. Outstanding 
dependability under all 
operating conditions 
explains why Delco 
batteries are standard 
on all General Motors 
cars and trucks. 


Deleo-lKemny 


ANDERSON, INDIANA 





Delco battery sales and service 
requirements are available at 
United Motors Service Stations 
and dealers everywhere. 





World’s Largest Manufacturer of Automotive Electrical Equi 
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MOST FOR. 
LOW PRICE 











STANDARD on ‘‘De Luxe’’ 
models— Perfected Remote 
Control Gear Shifting with 
Auto-Mesh Transmission. 
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SEDANS" O85 


BGR Of the leading low-priced 
cars, Plymouth is biggest— 
5inches longer than one; 6inch- 
es longer than the other! 
Re Every Plymouth model 
has the same big, 82-h.p. ‘‘L- 
head”’ engine— giving full pow- 
er, plus exceptional economy. 
Ba The only low-priced car 


with coil springs—standard 
equipment on all models. 
GR The only low-priced car 
with a completely rust-proofed 
Safety-Steel body. 

GR And Plymouth is the only 
low-priced car with steering- 
post gear shift standard in De 
Luxe models at no extra cost. 


“SO BEAUTIFUL YOU CAN HARDLY 
BELIEVE IT’S A LOW-PRICED CAR!” 





THE NEW PLYMOUTH has famed Floating Power engine mountings and time-proven Hydraulic Brakes. 
7 —DELIVERED IN DETROIT, including front and rear bumpers, bumper guards, 
Yj START 09S spare wheel, tire and tube, foot control for headlight beam with indicator on in- 
AT strument panel, ash-tray in front and rear, sun visor, safety glass and big trunk 


space (19.3 cubic feet). Plymouth prices include all federal taxes. Transportation 
and state, local taxes, if any, not included. PLYMOUTH DIVISION OF CHRYSLER 


CORPORATION, Detroit, Michigan. 


MAJOR BOWES’ AMATEUR HOUR, C. B. S. NETWORK, THURSDAYS, 9 TO 10 P. M., E. S.T. 








PLYMOUTH BUILDS 
GREAT CARS 


THE “ROADKING” 
THE “DELUXE” 
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How Engineers Developed 


An Amazing Invisible Spark 


yy. — That is Giving Instant New Pickup and 
GS» Power to Thousands of Spark-Weary Motors 


Beene in a spark plug that will deliver better perform- 
ance from the ignition system—that will work in harmony 
with all the other ignition units so that they can function as 












Ine Out of Every Four new 
irs is now factory-equipped with 
ito-Lite Spark Plugs. 


they should!” 


1 
} 
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Listening to an Engine’s Heart- 
Beat. Using a sensitive stethoscope, 
Auto-Lite engineers listen in to test the 
performance of Auto-Lite Spark Plugs 
under all conditions. 

Frozen and Roasted by Turns. 
Whether it’s starting a cold motor in a 
refrigerated room or functioning at red 
heat, Auto-Lite Spark Plugs prove they 
can’ take it.” 

ec 


» THAT SERVICE MAN WAS RIGHT ! 
/ AUTO-LITE SPARK PLUGS CERTAINLY 
DO MAKE A WORLD 


OF DIFFERENCE 





That is the challenge that sent Auto-Lite’s famous staff of 
engineers hot on the trail of this ‘‘mystery” spark. Electrical 
specialists for 27 years, they set out to complete the final link 
in the ignition system by finding a more efficient spark to leap 


the tiny gap of a spark plug. 

Here is their answer! An invisible 
spark (the flash you see is only its 
“‘tail”) utilizing a new principle 
of “geometric” gap design and a 
new electrode alloy called Konium. 
The result? New life for sluggish 
motors! Sure, quick starting — 
instant pickup, smooth, flexible 
power at all speeds. 

No wonder nearly a million 
motorists changed to these new 
Auto-Lite Spark Plugs last year! 
That new thousands are changing 
to them every day. Geta set for your 
car today. Auto-Lites cost no more. 


THE ELECTRIC AUTO-LITE CO. 
Merchandising Division 
Toledo, Ohio 
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It’s a fascinating sight — the inside 
of a telephone central office where your 
telephone may be connected with the 
whole Bell System. 

Would you like to know more about 
the telephone and what happens when 
you make a call? 


Your Bell Telephone Company will 
be glad to-show you. Visitors are wel- 
come and we believe you will have a 
most interesting time. Why not call 
the Business Office and arrange a visit? 


: You are cordially invited to visit the Bell System exhibit 
BELL TELEPHONE SYSTEM 


at Golden Gate International Exposition, San Francisco 
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THE JUNIOR SCOUT IS THE LOWEST 
PRICED “TWIN” IN AMERICA 


It’s a real Indian—the motorcycle you've 
always wanted, nowata price you can afford 
to pay! The Junior Scout is a twin-cylinder 
engineering marvel, packed with power for 
the man with sporting blood, comfortable 
to ride, easy to handle. Enjoy thrills and 
fun with 70-miles-to-the-gallon economy! 
The Junior Scout and other new 1939 mod- 
els are at your Indian dealer's now. See him 
today! Ask about his easy payment plan! 


INDIAN is America’s fastest stock motorcycle! 


HANDSOME Indian Sport 
3 


Jersey FREE when you order 
your new Indian motorcycle. A 
year’s subscription to thrilling 
“Indian News” for the price of 
mailing. Send coupon today! 






INDIAN MOTOCYCLE CO., Springfield, Mass. 


Please send me items checked [ }) Indian News for one 
year (1 enclose l5c in stamps to cover mailing cost).| )Cer- 
tificate of Value entitling me to Indian Sport Jersey FREE 
when | order my new lodian motorcycle. ( ) Indian catalog. 


BEGMEO .cececccccecvoccccccsccossesee ‘ weseceeee 


Address crecccsccsececs crccccccsceccssesccoeese 


PSM 59 


oO 
( 116-19 yrs. ( )20-30 yrs. { )31 yrs. and up [ Junder 16 yrs, 


IAN MOTOCYCLE CO., Springfield, Mass 
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Get the INSIDE STORY of the 


(-E Triple-Thrift Refrigerator 














Years AGO, General Electric scientists, paced by 
Chris Steenstrup, famous G-E refrigerator engineer, 
and prompted by extensive research, completely en- 
closed and hermetically sealed in steel the G-E re- 
frigerator mechanism. The industry honestly ques- 
tioned such a revolutionary move. Skeptics said it 
couldn’t be done. But General Electric dared to be 
different—and the result made refrigeration history. 


Che G-E Sealed-in-Steel Thrift Unit, constantly im- 
proved through 13 years of manufacture, has become 
famous for its quiet, dependable operation, current 
savings and long life. It is the most widely imitated 
cold-making mechanism in the world today! Get the 
entire “inside story” from your G-E dealer. 


NOW-—FOR 1939—G-E GIVES YOU 


SELECTIVE 
AIR CONDITIONS 


Sub- Freezing Storage. Low Tempera- 
ture with High Humidity Storage. High 
Humidity, Moderate Temperature 
Storage. Safety-Zone General Storage. 








CHRIS STEENSTRUP 
—Chief of General 
Electric's famed re- 
frigeration engineer- 
ing laboratories and 
“daddy” of the widely 
imitated sealed G-E 
THRIFT UNIT. 


(he new General Electric Triple-Thrift Refrig- 
erator keeps foods at their fullest, finest flavor 

th the most practical, low-cost method of 
food preservation known to modern science. 
No other refrigerator will keep foods looking 
better and tasting better Jonger than the 1939 
General Electric with Selective Air Conditions. 


e G-E “House of Magic” at both World Fairs. 


GENERAL @& 


TRIPLE-THRIFT REFRIGERATORS 
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New Kind of Edges on 
Easy - Flexing New 

Thin Gillette Blade Give 
You Good-Looking, Re- 
freshing Shaves Every Time. 


8 for 19c 


oe 


Ta “* 


You Men Who Want Utmost Shaving 
; Luxury of Course Demand... 


Gillette Blue Blade 


'HERE’S one best in everything. Among 
razor blades, based on world preference, 


it’s the Gillette Blue Blade. is heavy- 
duty blade gives immaculate, comfortable 
shaves that make your face look and feel 
its best. Every man can afford this lux- 
ury—for it costs less than one cent a day. 
Your dealer knows you take pride in your 

purchase when you ask for these 


fi ga 
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FUN ON A SURFBOARD 


HETHER you live near ocean, lake, 

or river, you will find that a surf- 
board adds greatly to your enjoyment of 
the water. In the June issue of POPULAR 
SCIENCE MONTHLY, Tom Blake, inventor 
of the modern hollow surfboard, tells how 
to construct the latest, improved model. 
Designed for all-around use, the board car- 
ries two persons easily. 
POPULAR SCIENCE 
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| WILL TRAIN YOU AT HOME #2 Suave Time 


rora GOOD RADIO JOB 


Many Make $5, $10, $15 a Week 
Extrain Spare Time While Learning 





THAT / CAN MAKE GOOD _ 
MONEY /N RADIO. 
| /M GOING TO START 
TRAINING FOR RADIO 
R/GHT NOW. 














(‘M NOT GOING TO WASTE 








MY TIME. SUCCESS /S 











/JUST A MATTER OF 
LUCK AND ( WASW'T 
| BORN LUCKY. 








ME LEARN 


THIS N.R.1, TRAINING 
IS GREAT. AND THEY 
SENT REAL RADIO 
PARTS TO HELP 









quickty f: 


YOU CERTAINLY 


SOUNDED 
BETTER. 















J|/KNOW RADIO. |: 
MINE NEVER /: 


GOOD MONEY IN 


MY SPARE « 








I'VE BEEN STUDYING RADIO | fk 
ONLY A FEW MONTHS AND 
1M ALREADY MAKING 















OH BiLL! I'M 
$0 PROUD OF 
Mm YOU. YOU'VE 
GONE AHEAD 
SO FAST IN 
RADIO 













YES! I'VE GOT A 


THANKS TO 
N.R.1. TRAINING 


Good JOB NOW AND 
A REAL FUTURE. 














E. SMITH, President 
National Radio Institute 
Established 25 years 


week M 


$75 


full or part time 


businesses 


ers em 


ploy 


BILLS A SAP TO WASTE 
HIS TIME STUDYING 
RADIO AT HOME 


Many Radio Ex- 
perts Make $30, 

























F| SAME OLD GRIND -- 


SAME SKINNY PAY 
ENVELOPE -- I'M 
JUST WHERE 1 


AGO 


WAS FIVE YEARS 









$50,$75 aWeek The day you enroll I start sending Extra 
: ‘ 3 Money Job Sheets; show you how to do Radio 
Radio broadcasting repair jobs. Throughout your training I send 
stations employ en plans and directions that made good spare 
gineers operators time money—$200 to $500—for hundreds, 
Station managers while learning I send you special Radio 
and pay well for equipment to conduct experiments and build 
trained men. Fix circuits. This 50-50 method of training makes 
ing Radio sets in earning at home interesting, fascinating, 
spare time pays practical, IT ALSO GIVE YOU A MODERN, 
many $200 to $500 PROF ESSIONAL _ALL-WAVE, ALL-PUR 
- vear——full time POSE RADIO SET SERVICING INSTRI 
. " 7 MENT to help you make good money fixing 
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jobbers m 
turers and 
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training in Radio and Television; 
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I. E. SMITH. President 
National Radio Institute, Dept. 9EP3 
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Would Turn on the Fog 
To Turn off Enemy Bombers 


Since in the world of science nothing seems 
impossible, why don’t the scientists put their 
heads together on the subject of air defense. 
Various plans have been devised for eliminat- 
ing fog over airports. 
How about designing 
some sort of gadget 
for producing fog. A 
good soupy fog bank 
over a large city would 
be just about the best 
protection against en- 
emy planes. It’s hard 
enough, I am told, to 
hit an objective in clear 
weather. With the tar- 
get hidden, accurate 
bombing should be next 
to impossible. A smoke 
screen would do the trick, too. Every large 
chimney could be pressed into service during 
air raids.—A.L., Baltimore, Md. 


THATS UNCONSTITUTIONAL 
OR SOMETHING ! 
g 


He Wants Some Plain Dope 
on Waterproof Plane Dope 


Here’s a problem for the amateur chemists. 
Flying-model airplanes are coated with dope 
to tighten the tissue and make it tough. The 
underside of the pontoons on model seaplanes 
is coated with glue to make it waterproof. The 
problem is to perfect a dope which is water- 
proof so that one slightly tipsy landing won't 
spoil hours of work.—R.L.B., Jr., Urbana, Ill. 


There’s a Place for Everything, 
Including Sunday Political Talkers 


THE interruption of a symphony-orchestra 
broadcast a few Sun- 
days ago by a political 
talk, when a radio en- 
gineer accidentally 
pulled the wrong 
switch, served at least 
one good purpose. It 
gave a nation-wide au- 
dience a chance to re- 
alize how seldom such 
blunders do occur, and 
what a mess radio pro- 
grams would be if 
countless skilled, ca- 
pable engineers were 
not constantly on the alert against errors. And 
say, while I'm at it, why not leave the radio to 
music, drama, education, and cultural things, 
and keep the politicians off the air entirely? 
H.A.I., Stamford, Conn. 


THE NEAT SYMPHONY wiLu 
BE scnUBERTS — 


OWN WITH 
THE OPPOSITION. 


i) 


It Costs More To Make Whoopee 
Than It Does To Make Bookcases 


THANKS for the many ideas your magazine 
has given me. My shop is a twenty by twenty- 
four-foot building. It’s heated by an oil-drum 
stove, the idea for which you gave me last 
summer. It is lighted by three Model-T head- 
lights hooked up to a six-volt storage battery 
that I keep charged with a wind-driven gen- 
erator which I made. Although I’ve bought 
quite a lot of expensive tools in the last year 
or so, I don’t figure that they really cost me so 
much. Many spend as much in shorter time 
“making whoopee,” as we call it here. I spend 
my spare time making useful things which 
give me a lot of pleasure. I am now making 
the bookcase illustrated in your March issue. 
Here’s wishing you continued success in all 
your undertakings in the future.—R.F.J., Dol- 
lar Bay, Mich. 


Reader Can‘t Understand Those 
“‘Unstandable”’ Bottles 


WHY can’t the iodine-bottle manufacturers 
take a hint from the ink-bottle manufacturers? 
It seems that all colored, destructive, and ex- 
pensive liquids on the market (with the excep- 
tion of ink) are sold in 
“unstandable” bottles. 
If these bottle manu- 
facturers insist on such 
bottles—all tops and 
no bottoms to speak 
of—may I suggest that 
they install gyroscopes 
operated by perpetual 


AINT THAT ? 
SOMETHING ! 


— A ji 
as) ( 

{ , -_ 

\ Cy 
motion to keep these 
bottles from tipping \/ -_ 
over when exposed to a Va 
a mild breeze or when | 

I ~~ 


some one says boo? 
say three cheers for 
the ink-bottle manufacturers, and boo to the 


iodine-bottle manufacturers. 
Mich. 


T.T.P., Wayne, 


Parabolic Curves, the Rule 
for Suspension-Bridge Cables 


IN RESPONSE to I.A.’s question in the March 
issue, let me say that the main cables of a 
suspension bridge neither hang in a natural, 
catenary curve nor take the shape of a seg- 
ment of a circle, but that the connecting rods 
are made of such lengths that the cables as- 
sume parabolic curves. It is shown in most 
books on mechanics (Continued on page 14) 
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your honest answer.. 





Opportunities in 
Traffic Management 


The field of Traffic Management offers real opportunity 
nly to the man who knows. Spare time study and the 

il to succeed have pushed scores of Traffic employees 
ip the ladder to financial success. Many LaSalle-trained 
raffic managers—both in the railroad and industrial 
ld—now command salaries of $3,000.00 to $5,000.00 
year—and better. Investigate. Find out how you can 
ialify for these higher positions through LaSalle home- 
tudy and guidance. 


Law for Business Success 


id it isn’t necessary to practice law to get this 

iccess. In fact probably most of the men who study 

v today have no idea of taking the bar examination 

I pensnee. bon. lawyers—they want law training to give 

em mastery of men and situations in business. You 
iow that— 

(1) the man with legal training is a leader 
a follower. 

2) legal training keens your mind—clears away 
the problems that stump the ordinary fellow 
and makes you master instead of man. 

3) knowledge of law simplifies the complications 
of executive work. 

4) Many top executive places are filled by men 
who have studied law. 

) matter whether you are in a big corporation or a 
ill business—in a great city or a little town—a 
ictical knowledge of law cannot fail to be of real and 
tal help to you in making a more successful career. 
In every state in the union you'll find law-trained 
n who came up through LaSalle. What others have 
ne, you can do. 
And LaSalle offers either a full law course leading to 
LL. B. or a shorter business law training—whichever 

1 prefer. All text material, including valuable 14- 

ume Law Library. Training comprises the most 

effective features of modern law instruction. 


Executive Training 


Executives who are efficient managers command re- 
mnsible positions and good incomes. And the need for 
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Plan Your Future 


Choose Your Field NOW For Success 


Will you master fate or will fate master you? That’s a question deserving 
. right now! Actually it islargely up to you. You can do 
with Life almost what you will. LaSalle will help you establish yourself for 
real success by providing you with the comprehensive, specialized training 
for which it is so famous. Choose your field . . 
below for the free booklet you want us to send you. It can be your first step 
toward assured success. 


. now! Check the coupon 


trained executives is growing rapidly. We train you 
thoroughly at home in your spare time for every type of 
executive work—teach you the principles and practices 
used by our most successful business leaders and help 
you develop your management capacity 
built with the aid of outstanding executives. 


Become an 


Expert Accountant 
The Profession That Pays 


The demand for skilled accountants—men who really 
know their business—is increasing rapidly. New state 
and federal legislation requires much more, and more 
efficient accounting from business—big and small. Cor- 
porations are in constant need of expert counsel in mat- 
ters relating to Auditing, Cost Accounting, Business 
Law, Organization, Management, Finance. Men who 
prove their qualifications in this important branch of 
business are rapidly promoted to responsible executive 

yositions —giv en an opportunity to earn real salaries. 

he range is from $2,000.00 to $10,000.00 a year—even 
to yee wed: income figures. 

Under the LaSalle Problem Method you can at home 
acquire a thoro understanding of Higher Accountancy, 
master its fundamental principles, become expert in the 
practical application of these principles—this without 
losing an hour of work or a dollar of pay. 

Your training will be under the direct supervision of 
a staff of legal, organization and management special- 
ists, business efficiency engineers and Certified Public 
Accountants. 

Preliminary knowledge of bookkeeping is unnecessary. 
We train you from the ground up, or from where you 
now are, according to your individual needs. 


Mr. Salesman: What’s Wrong? 


Why aren’t you making more sales—more money? Is it 
you—or your proposition? Check up first on yourself. 
Other men—no better than you—have found their 
earnings jump and stay up when they trained with 
LaSalle. Literally thousands of men—many of them 
years at the game—have increased their sales volume 
and earnings through home study with LaSalle guid- 
ance. Sound—practical—usable—right from field ex- 
perience. Train for top-notch production with LaSalle. 








LASALLE EXTENSION UNIVERSITY 4 CORRESPONDENCE p...583-r, CHICAGO 


I would like to have your special booklet—without any cost or obligation to me—about my 
ortunities and your success training in the business field I have checked. 


Higher Accountancy 0 Commercial Law 

Law: Degree of LL.B. Oo sngere Bookkeeping 
fraffic Management 1] C. P. A. Coaching 
Modern Salesmanship 0 Industrial Management 
business Management 0 Modern Foremanship 
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Our Readers Say fiom 


that this shape prevents overloading of indi- 
vidual connecting rods, provided that these 
rods are equally spaced, and that the roadbed 
is of uniform weight.—J.M.W., Hartford, Conn. 


It’s Got Him Perched 
on the Edge of His Chair 


It’s a long time since I’ve read a more thrill- 
ing story than Edwin Teale’s “Captain Kidd's 
Gold?” that started in your April issue. I can 
hardly wait for the 
next installment. The 
almost incredible in- 
genuity used in bury- 
ing whatever it is—and 
it must be something 
worth going to all that 
; 5 trouble to hide—is an 
y ~ fr amazing thing in it- 
K tat / self. Added to that are 

SPN > the dramatic elements 

ve. of suspense and the 

5 LY : unknown, with a ro- 

oi sie mantic background of 

possible piracy, in- 

trigue, and skullduggery that may yet put the 

fiction writers to shame by bringing us into 

contact with actual events that our better 

judgment tells us should never have taken 

place—-should, by rights, be wholly preposter- 

ous. Gosh, anything can happen in this old 
world, can’t it?—-S.P.W., Alameda, Calif. 


There Seems To Be No End 
to Those Amazing Rat Tales 


Ir your readers can stand another rat tale, 
here’s one for the books. I not only couldn't 
catch a rat that was making itself at home in 
my cellar, but I couldn't find where it was get- 
ting in and out. The cellar is sealed at every 
point but one: a waste-pipe vent in the floor. 
To stop this up, I jammed the wire guard from 
an old trouble lamp, of the kind used in ga- 
rages, into the hole. There was a burned-out 
lamp bulb in the guard. One evening, my ter- 
rier nearly went fran- 
tic over something. 

After scouting around 
the house, I opened the 
cellar door. The dog 
flew downstairs. There 
followed a bedlam of 
squeals and_ growls, 
and then an ominous 
explosion. You guessed 
it: The rat had pushed 
its way into the lamp 
guard and got stuck. 
My dog heard the dis- 
turbance and dis- 
patched the rat and, in the process, the lamp 
bulb as well. The dog suffered no injury from 
the broken glass of the bulb, and Brother Rat 


G-R-R-R! 
7 


14 


bothers us no more. Can anyone beat this 
tale?—G.O’W., Glen Ridge, N.J. 


How To Reduce Competition 
for the Family Car 


IN THE March issue of P.S.M., on page 97, 
I see that special license plates for traffic vio- 
lators are being considered in Memphis, Tenn. 
The idea is all right 
for cars that are driv- 
en only by the viola- 
tors, but I'll wager that 
most cars are driven 
by more than one per- 
son. I'm sure I wouldn’t 
enjoy being seen at the 
wheel of acar with such 
license plates. Five out 
of six members of my 
family drive our car. 
Does this mean that if 
one of us is a violator, 
all of us will be pun- 
ished by being forced to drive a car bearing 
such license plates?—-C.B.A., Esterly, Pa. 


If He Bowed to a Mermaid 
He’d Be a “’Dead Pigeon’ 


ON PAGE 132 of your March issue, the amateur 
diver is doing one of the most dangerous 
things he could, namely, diving with his hel- 
met tied on. If he 
should lose his footing, 
or even bend over, he 
might easily be a dead 
pigeon before he knew 
what was happening. 
Water would flood the 
helmet. Under water, 
things can happen with 
terrible swiftness. If a 
diver’s air is cut off, 
his chances are mighty 
small unless he can 
get this type of helmet 
off and get back to 
the surface of the water 
again in a hurry.—C.A.H., Pittsburgh, Pa. 


This Should Put a Stop 
to That Automobile-Brake Idea 


IN reply to T.D.S., in the April “Readers 
Say,” it would be practically impossible to rig 
up an efficient automobile braking system that 
would conserve enough wasted braking energy 
to make it worth a two-block drive to look at. 
To begin with, remember that the huge moun- 
tain locomotives retard their downhill speeds 
by putting power from their momentum back 
into a generator which is the same piece of 
machinery as the driving motor. In other 
words, no additional (Continued on page 16) 
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| Am Getting Ready to Earn More Money 
.. . Preparing for a Bigger Job 


I have been surprised at the practical manner 


I am a student of the American School, Chicago. 
A little more than half way through my course 
already my increased knowledge has brought me 
promotion as a result of the hour or so a day I 
have been spending getting acquainted with the 
principles of the work I enjoy. I use only part 
ff my spare time, so it doesn’t interfere with 
my home and social life, and certainly helps me 
on the job. 


in which even advanced work is explained. It 
is a lot easier than I had expected. I only wish 
I had started this plan of getting ahead a few 
years earlier. But when I was 18 to 20I felt pretty 
sure of myself. I didn’t take enough stock in 
what more experienced people told me about 
the importance of being thoroughly trained for 
the job I wanted. 


You Can’t Win If You Don’t Try 
American School, Dept. G546, Drexel Ave. at 58th St., Chicago 


ee CUT ALONG THIS LINE - — 


Try a Lesson Yourself — No Obligation 


American School, Dept. 6546, Drexel Ave. at 58th St., Chicago 
have checked the line of work in which I would like a good job. Please send me without expense or obli- 
0D OD my part a copy of your Bulletin and an early lesson in the fleld I have selected. 


0 Electrical Engineering 

0) Diesel Engineering 
Draftirg and Designing 

} Electric Refrige-ation 
Heating, Ventilating, 

Piumbing 
] Professional! Accounting 
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0 Air Conditioning 
Architecture 
) Automotive Engineering 
Automobile Repairing 
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Cost Accounting 
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) Contracting, Building ] Highway Engineering 
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equipment is needed. In a car, the gasoline 
engine can’t be turned into an electric gener- 
ator—at best it could be converted into an 
inefficient air compressor. If T.D.S. wants to 
experiment, it would be my suggestion that he 
begin with a gasoline-electric driving system. 
But let him remember that he mustn’t add 
weight to his car, because most of the energy 
he stores up will then be used up to lift that 
weight over the next hilltop!—G.S.A., Detroit, 
Mich. 


Here’s an Oddity 
with a Curious Twist 


Here is a little oddity that came to light at 
my drafting board. Suppose you view two cyl- 
inders, which meet at ninety degrees and inter- 
sect each other to the halfway point, from the 
angle shown in the 
drawing. A perfect fig- 
ure “8” will be formed 
when you draw the line 
of intersection of their 
surfaces. The actual 
shape of this line in 
three-dimensional 
space is even more 
cockeyed and interest- 
ing. Make it out of 
wire, as I did, and you 
can roll it or stand it 
on your desk top in all 
kinds of seemingly in- 
compatible positions. It takes on a weird va- 
riety of shapes as you look at it from different 
angles.—P. d’A., Cambridge, Mass. 





In Pursuit of Knowledge 
About Pursuit Planes 


THAT new pursuit plane with two motors 
instead of one, that recently was called a great 
success, even though it did crack up in some 
trees, was a revelation. For a long time, we've 
been accustomed to thinking of single-motored 
planes as the fastest, and multiple-motored 
planes as the sturdy, weight-carrying type. 
This is all wrong, it seems. We now hear that 
the ultimate speed in single-motored planes 
has been reached, and additional speed can 
come only by adding power plants, since no 
more power can be extracted from a single 
airplane engine. Who’s been getting kidded, if 
anybody? Perhaps an article in good old 
P.S.M. would clear up some of the mystery. 

M.A.H., Erie, Pa. 


A Money-Raising Problem 
That Won‘t Cost You a Cent 


HERE is a problem for your readers to work 
out. A civic club has a certain number of 
members. Its charter members pay. dues 
amounting to $4.50 a year, the rest pay a larger 
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amount. The total amount of dues collected 
annually comes to $1,880. The organization 
wants to raise $1,000 to buy a statue of Civic 
Virtue to present to the municipality. Each of 
the members paying dues of $4.50 a year is 
assessed $3. Each of the other members is 
assessed one half of his annual dues. This 
raises the exact amount of money needed to 
pay for the statue. How many members pay 
dues of $4.50 each year?—G.C., New Orleans, 
La. 


One Meets Such Interesting 
Creatures Cavorting Through P. S. M. 

Have just finished 
reading your article 
on raising goats as a 
hobby. What about 
white mice? The rais- 
ing and breeding of 
white mice is also a 
fast-growing hobby in 
the United States. lam 
sure many readers, in- 
cluding myself, would 
enjoy an article per- 
taining to these inter- 
esting creatures. I have 
been reading your magazine for about three 
years and prefer it to other magazines of this 
nature. Hoping you will accept my suggestion. 
—H.J.H., Philadelphia, Pa. 


The Cards Were Stacked 
Against This Game of Poker 


THE next time I invite the boys in for a little 
quiet game, you can rest assured that my 
copies of PopuLAR ScIENCE will be safely tucked 
in some out-of-the-way corner. It all happened 
about two weeks ago. My wife was away, and, 
being left to my own devices, I decided to get 
a little gambling out of my system. While a 
few of us were waiting for several late-comers 
to arrive, one of the boys happened to spy an 
old copy of the magazine in my bookcase. Pag- 
ing through, he came 
to your article “What 
Are Your Chances?” 
—you know the one 
that gave the low- 
down on gambling 
odds. Well, that was 
the beginning. The rest 
of the night was spent 
flipping coins, dealing 
cards, and figuring 
horse-racing odds in 
the interests of sci- 
ence. We didn’t even 
get around to match- 
ing pengies, and that game of poker I'd 
planned is still smoldering in my system.- 
R. F. P., Chicago, Il. 
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Two Promotions in First Year 


At the time of my enrollment about a year ago, I 
was in our Yakima office in charge of collections. 
3 months from that time I was moved to a district 
office as office manager. 6 months later came my 
transfer to Lewiston as district manager. My LaSalle 
training has mee se A, ge big dividends. And 
aven’t even completed it yet! 

—ae = D. E. W., Idaho 
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University Executive Finds Training 
Comprehensive and Well-Presented 


My work is that of cashier and manager of ——— 
University’s Accounting Department. I am in direct 
connection with education and, with my background, 
feel able to judge accurately the worth of any exten- 
sion course. I have not yet found another as compre- 
hensive and well-presented as that offered by LaSalle, 
and believe anyone who will put the effort into it is 
bound to succeed. R. M.B,., S. D. 


Clerk to Ass't Mar. j 
In less than 8 weeks a in Only 8 Weeks 


Higher Acco om my enroll 
i untancy Training T Woo ent for 
clerk to assistant  Meincrennyy A I was promoted 


rom 
Super-market in centrz 


al New York. largest A. & P. 
T. I 


Training 
rs of our 


taught 
; Lasalle 


ye 





Easily Pays Tuition by Outside Work 
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They are evidence that success and 
promotion come fast to trained men! 


Stop hoping for that raise or promotion! Begin 
earning it—in the way that cannot be overlooked 
by your employers! 


Isn’t it pretty obvious that maybe so far you 
aren’t going about things in the right way? And 
isn’t it equally obvious that the men of those 
letters quoted above found a more effective way 
—through LaSalle accountancy training? 


Take a tip from these experienced men. Reason 
it out for yourself! What has worked out so well 


for those men—and for thousands and thousands 
like them—JIS ALSO PRETTY APT TO WORK 
FOR YOU! That’s just common sense. 

Like them, why not investigate? Send the 
coupon—that’s the first move. 

Next we will gladly lay before you all the de- 
tails of this proved success-building program— 
without obligation. Then make your own de- 
cision in the light of all the facts. The coupon 
will bring you full information in this fascinating 
FREE book of 48 pages. Send for it—NOW! 


LaSalle 
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University 
by Were) 5353 1-) 10) 58) 4\ (0) 2 
; INSTITUTION 


2 


> 


Position 


Dept. 583-HR 
I'd liketo have your free booklet,‘‘Accountancy, the Profession 
That Pays,” about the training that these 8 men liked so well. 


Name ..... 


Chicago 
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ANDITS adept at snatching the brief cases 

and bags in which bank messengers de- 
liver bonds, stocks, and other valuable se- 
curities will get the shock of their lives when 
they try to nab an electrified leather bag in- 
vented by William 
H. Davidson, of To- 
ronto, Canada. Pow- 
ered by batteries, an 
electrical shocker 
built into the bag 
and capable of gen- 
erating a high-ten- 
sion current is wired 
to the handles and 
to metal strips laid 
along the exterior of 
the carrying case. 
No current flows to 
the handles or metal 
strips while a spe- 
cial key, attached to 
the messenger’swrist 
by a strap, remains 
inserted in a control mechanism located at the 
top of the leather container. When a bandit 
grabs the bag, however, the key will pull out, 
switching on the high-tension current, and 








strongly impressing on the robber the fact 
that he has a “hot” piece of loot on his hands. 

. IN THE FIRST TEN YEARS following the 
passage of the act creating the U.S. patent 
system in 1790, only 290 patents were granted. 


Today, between 750 and 1,000 patents are 
granted every week. .. IF, SOMETIME SOON, 
you see fish lazily swimming across the wall 
of your living room, don’t send a rush call for 











the doctor. Some member of your family has 
probably purchased a wall aquarium of the 
type devised by Morris Skolnick, of New York 
City. Mounted within a decorative frame, a 
rectangular glass fish bowl has an _ under- 
water scene across the back to serve as a 
background for fish and water plants. The 
entire unit is suspended on wall hooks... 
ON AN AVERAGE, it takes about thirty-four 
months to obtain a patent. Some require 
much less time, but one, relating to auto- 


Inventors 


mobiles, was not granted until thirty-three 
years after the initial application. . . FOR THE 
BENEFIT of sidewalk shoppers, dummy dress 
models parade 
around display win- 
dows to show their 
costumes from all 
angles, in a system 
worked out by Wil- 
liam Dickinson, of 
Seattle, Wash. 
Mounted on pedes- 
tals attached through 
a floor slot to a driv- 
ing mechanism be- 
low, the manikins 
move along the front 
of the display-win- 
dow platform, swing 
around at the end to 
face the opposite di- 
rection, and return across the back of the 
window area to a turn at the other end that 
completes their circuit. .. AN AVERAGE OF 














more than 40,000 patents are pending at any 
one time. .. AS A FORWARD STEP in solving 
the problem of nighttime glare from auto- 
mobile headlights, 
George H. Parks, of 
Saginaw, Mich., con- 
tributes an antiglare 
headlight of unusual 
design. In the unit, 
all of the light rays 
from the bulb are 
deflected upward to 
a curved reflector 
that throws the 
beams out onto the 
road in a slanting, 
downward direction 
so that they cannot 
possibly shine direct- 
ly into the eyes of 
oncoming motorists. 
. OUT OF THE 
THOUSANDS of patents issued in the United 
States last year, approximately one in every 
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“ _.. Everything 
Was just as state 
in literature. And 
by Coyne meth- 
ods plenty of 
instructors to 
takecareof 
everything, easy 
to learn. I really 
was satisfied with 
Coyne Training.”” 
J. Halyk, Canada 
**. . . Coyne has 
first class instruc- 
tors to teach you 
the simplest 
things to start 
with and they 


Practical WORK 


IN MY 


CHICAGO SHOPS 


WANT TO EARN MORE MONEY? 


Have you ever dreamed of holding 
down a steady, good pay job? 
Have-you ever dreamed of doing the 
work you really like in a job that 
holds promise of a real future in 
the years ahead? 

Well, we all know that you 
can’t get the good thingsin 
life by just dreaming 


fine jobs with pros 


AN EXTRA 


Here at my school in Chicago, the 
world’s Electric Center, you can 
get 12 weeks Shop Training in 
ELECTRICITY, then I'll include 
an extra 4 weeks Course in 
Radio that can help give you your 
start towards a better job. 
You will be trained on ac- 
tual equipment and ma- 
chinery and because of 


previous experi- 
ence or advanced 


about them. Hundreds 
of fellows are today our method of train- 
holding down mighty ing, you don’t need 


pects of a bright fu- 
ture. They are filling 
these jobs because 
they had the foresight 
to equip themselves with 
the right kind of train- 
ing. Most of these men were 
only average fellows a short time 
ago, but the proper training helped 
to lift them out of the low pay 
ranks of unskilled workers. The 
same opportunity is now offered 
to you. 

The great fascinating field of 
ELECTRICITY offers a real future 
to many men and young men who 
are willing to prepare for a place in 
this giant industry. 


COURSE IN 


ia AD i ts you work on generators, 


education. 
Here in my school 


motors, dynamos, you do 


INCLUDED house wiring, wind arma- 


tures and do actual work in 
many other branches of electricity 
and right now I'm including valu- 
able instruction in Diesel electric- 
ity, Electric Refrigeration and 
Air Conditioning at no extra tui- 
tion cost. Our practical shop meth- 
ods make it easier to learn—First 
the instructors tell you howa thing 
should be done, then they show you 
how it should be done—then you 
do the actual work yourself. 


ll Finance Your Training 


You can get this training first— 
then pay for it later in easy 
monthly payments, starting 60 
days after your 12 weeks training 
period is over—then you have 12 
monthstocomplete your payments. 

Send the coupon today for all 
details. When I get it I'll send you 
my big free book containing dozens 
of pictures of students at work in 
my shops. I'll also tell you about my 


students after graduation. Fill in, 
clip coupon, mail today for your 
start toward a brighter future. 
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Pa \ \\ have the equip- 
\ 1 Yi ‘ ment to show you 
these things as you 


‘Pay After Graduation”’ plan, 
how many earn while learning 
and how we help our 
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§ H. C. LEWIS, President, Coyne Electrical School, 
o 500 S. Paulina Street, Dept. 59-73, Chicago, III. 
Dear Sir: Please send me free your big catalog and full 
g Particulars of your Extra 4 Weeks Radio Course, also 
your *‘Pay-Tuition-After-Graduation"’ Plan and all 
other features. 


HOUSE WIRING 
only one of the many 
branches you advance... 
“Learn By Doing.” Ben Rickman, S. Car 


SEND FOR FREE BOOK 


Coyne Electrical School is 40 years old. Many hundreds of young men 
become successful through Coyne training. My free book tells you 
ou, too, can get a training that will give you your start to a better 

ind a real future. 


H. C. LEWIS, President 


COYNE ELECTRICAL SCHOOL 


500 S. Paulina Street, Dept. 59-73, Chicago, Illinois ieee 
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INVENTORS 


These books were prepared for men of ideas 

men who have an article in mind that will 
make money, save money, save labor or give 
pleasure. Leading thinkers agree that the 
world of a few years from now will be radical- 
ly different bol tuse of the contributions to 
progress that inventors will make. Now is the 
time—if you have an idea—to see about pro- 
tecting it. 


Many Little Ideas May Have 
Big Commercial Possibilities 


Don't think that to be profitable an idea 
needs to be complicated. Simple articles—just 
a person's hunch—have often proved profitable. 
The crinkly hair pin, the metal tip for shoe 
laces, the paper clip are good examples. Also 
improvements on patented articles sometimes 
prove more profitable than the original article 
itself. 


Don’t Delay—Send for These 
Free Books Now 


a man has waited until too late to pro- 
tect an idea by a United States Patent. Re- 
member someone else may be thinking along 
the same lines that you are, and the Patent 
Laws favor the man who files his application 
for a patent first. Delays of even a few days 
can sometimes mean the loss of a patent. So 
learn the important facts about Patent Pro- 
tection at once. 


41 Years of 
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able organization has served 
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five was related in some way or other to 
automobiles. A ONE-WHEEL TRAILER makes 
life easier for the operator of a hand-guided, 
power-driven lawn mower. Foot-size plat- 
forms mounted at either side of a single 
trailer wheel drawn by the powered mower 
allow the operator to 
stand up and ride, 
instead of walk, be- 
hind the grass cutter 
as he guides it back 
and forth across a 
lawn. This is the 
joint invention of 
John J. Meagher, of 
East Chelmsford, 
and Bernard F. 
Meagher, of Lowell, 
Mass. NAMING 
PATENTS ACCURATELY 
sometimes results in 
curious titles. 1,147,- 
147, for instance, 
reads: ‘“‘Hot Top For 
Big-End-Down Ingot Molds.” SKIRT 
HEMS ARE BASTED automatically by a novel 
machine credited to Thomas A. Benton, of 
Cincinnati, Ohio. The apparatus forms an 
even hem, folding the material and pinning 
it up at spaced intervals. . . PROTECTION AF- 
FORDED BY the patent laws applies not only 
throughout the continental United States but 
also in Alaska, Hawaii, the Virgin Islands, 
Guam, the Panama 
Canal Zone, and, up- 
on compliance with 
certain regulations, 
in Puerto Rico, and 
the Philippine Is- 
lands CAMERA, 
SYNCHRONIZED flash 
lamp, and reflector 
are combined in one 
unit invented by 
George F. Boesser, of 
Arlington, N.J. An 
auxiliary back on the 
camera slides down 
to form a reflector 
for a flash bulb 
screwed into a socket 
in the camera base. When the shutter is re- 
leased, the flash lamp is automatically set off 
by built-in batteries . . . ACCORDING TO OFFI- 
CIAL regulations, patents are not granted for 
“useless devices, for printed matter, for meth- 
ods of doing business, for improvements in 
devices which are the result of mere mechan- 
(Continued on page 26) 
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I. C. S. students are men who are determined to 
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penses: No medical 
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without obligation. 
No agents will call. 
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ical skill, nor for machines that will not op- 


erate, particularly 
motion machines.” 

AUTOMOBILE 
MILEAGE IS automati- 
cally registered on a 
dial when a flexible 
cord is stretched 
along a given route 
on a map perfected 
in England by Percy 
H. Thorpe, of Lon- 
don. Starting from 
the point marking 
the town where the 
mileage map is locat- 
ed, the cord is drawn 
out and stretched 
around pegs project- 
ing from the various 
towns on the map 
that lie along a pro- 








for alleged perpetual- 





posed motor route. The cord actuates the dial 
pointer, which indicates the total mileage be- 





tween the starting point and the spot occupied 
by the tip of the route-marking cord... THE 








SPRINGS AND MaAT- 


TRESS at the foot of.- 


a bed for invalids 
swing down to the 
floor to help occu- 
pants get to their 
feet, while a gate- 
like footboard opens 
to let the patient 
walk out. This is the 
invention of Robert 
P. McGrew, of San 
Francisco, Calif. ... 
FARM ANIMALS that 
wear a collar devised 
by Bill Copous, of 
New Albany, Miss., 
won’t be inclined to 
do much destructive 


butting. The collar bas inverted points that 
press against the animal's forehead if it tries 


rtisers. 


to knock down the pasture gate. 
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Airplane Mechanic ora Transport Pilot! Aviation 
pays Pilots up to $6000 a year! Engineers and Me- 
chanics also get good pay! You can train at this 
LINCOLN GOVERNMENT APPROVED SCHOOL for a 
«d-pay position in Aviation. Train here on fast. modern air- 
es: repair and overhaul aircraft motors; help design and build 
airplanes. We teach you how and assist Graduates in locating 
tions. Part-time employment for board and room while training. 
WRITE TODAY for complete information. 

LINCOLN AIRPLANE & FLYING SCHOOL 

615 Aircraft Building, Lincoln, Nebraska 
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view them at the height of their glory and 





read their stories. 24 page booklet. Edu- 
cational! Entertaining! Mail 10¢ to 
WM. H. WISE & CO., Dept. 805, 57 West 47th Street, New York City. 
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ELECTRIC 2-WAY 


SERVICEABLE 
INSTRUMENTS 


By a special arrangement with the manufacturer, 
we agreed to purchase 15,000 pairs of telephones pro- 
viding they would, in return, quote us the lowest price 
for these phones that anyone has ever gotten. We 
know these phones are WINNERS, so we decided to 
go ahead. On one hand we purchased these phones at a remarkable 
saving, and to make this a DOUBLE BARGAIN, we cut our retail 
price down to the bone to give you a second saving. Because of our 
large quantity order, we got them for less than one-third regular price. 


We Purchased 15000 Sets So We Could Bring You This Bargain 
Although this electric telephone set is remarkably low in price it is extremely 
efficient. *hones are ene - to reproduce the voice jectly over 
long distances. Electrically perfect and ruggedly constructed. Talk 
between houses, house to garage, house and workshop, or use as inter-com- 
munication system. These telephones are something that everyone can use. 






French Cradle Type with both speaker and ear in each receiver. 

Just connect together by means of wires with stan 6 dry celle ‘or 
Batteries not included.) Packed in ay box with - 

Instructions. Complete Set of Two Phones. Prize Postpaid. . 
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An Electric Motor for 
only {5e. It sounds 
almost unbeliev- 
able but it 
is per- 
fectly 
true. For 
ONLY 15c we 
send all the parts necessary, 
packed in a neat box, together with full printed directions for as- 
sembling. No trouble at all putting the parts together, in fact it is 
FUN. Just follow a few simple ins tructions and motor is ready to 
run in a few minutes. And OH, BOY! Isn't it speedy! All it needs 
to run is a No. 6 or similar dry battery. As to the fun you'll get out 
of it, you won't have it an 
hour before you have it running 
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Boy Ele make batter. | and performing many novel and 

tes dynam ; y , ; j 
telegraph apparatus interesting experiments—it has 
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O BOLTS, screws, boards, or timbers 
N are used in the construction of a new 

type of welded-steel frame house de- 
signed by B. J. Compton, of San Francisco, 
Calif., and recently built on lots in Fresno, 
Modesto, and on Treasure Island, the man- 
made site of the San Francisco World’s Fair. 
Proof against termites, rats, and fire, and 
insulated against heat, cold, and sound, the 
welded structure is resistant to floods, earth- 
quakes, and severe weather conditions. Floors 
and roof of the unusual dwelling are made of 
cement mixed with powdered and rock pum- 
ice aggregate, to lighten the load and fore- 
stall cracking. The concrete floors are sus- 
pended from exterior dwarf walls, while side- 
wall framing consists of flexible steel studs 
welded to flat bars that are nailed directly to 
the soft cement foundation. Window frames, 
all made in multiples of sixteen inches, are 
welded to studs placed sixteen inches apart. 










BEDROOM 


BEDROOM 


LIVING 


DINETTE ROOM 


| 


Floor Plan 








Hints for the Home Owner 


NEW LOW-COST HOUSE MADE OF STEEL AND CONCRETE 






The roof is supported by steel ‘‘bowstring”’ 
trusses, the lower chords of which act as the 
ceiling joists. Double walls furnish a four- 
inch dead-air space for heat and sound in- 
sulation of side walls. For greater flexibility, 
fireproofing, and insulation of interior and ex- 
terior walls, pumice is mixed with the plaster 
and stucco. Although unusual in design as 
well as construction, the modern house, pic- 
tured in the drawing reproduced below, is 
entirely practical. Oval rooms with rounded 
corners eliminate right-angle dust traps and 
allow a free circulation of air, which is ad- 
mitted through vents under the windows and 
is conditioned by passing over coils contain- 
ing either heated or chilled water. Approxi- 
mately 100 tons of steel were used in the 
dwelling shown below, even room doors being 
made entirely of metal. All materials for the 
houses aré of standard size and easily ob- 
tainable. It is estimated that the cost of con- 
struction averages less than $1,000 a room. 




















Welding the all-steel 
wall framing. Note how 
the concrete floor is 
laid on the foundation 


One of the modern wood- 
less houses. The floor 
plan shows the unusual 
rounding off of corners 
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HERE'S A CHANCE. 
FOR MANY 


KINNY 


FOLKS TO GAIN 
FIRM FLESH. 











“{ COULDN'T YOU LAUGH AT HIS BEANPOLE J} 
FIGURE? WE CALL HIM “SKINNY 





AND SAY “GOODBYE” TO THIS 


THOUSANDS GAIN 10 To 25 LBS. 


NEW PEP, BETTER LOOKS 


=with Ironized Yeast Tablets 


OW thousands of thin, run- 
down people can say 
goodbye to skinny bones, tired 
feeling and nervous cranki- 
ness. For with these scientific, 
easy-to-take little Ironized 
Yeast tablets, great numbers 
who never could gain before 
have put on 10 to 25 solid 
pounds, gained new pep and 
strength—in just a few weeks! 
The reason is simple. Sci- 
entists have discovered that 
many folks are skinny and 
jittery — can hardly eat, sleep 
or work—only because they 
don’t get enough Vitamin B 
and iron from their daily food. 
Without these vital substances 
you may lack appetite and 
not get the most body-build- 
ing good out of what you eat. 


But you can now get these 
exact missing substances in 
these pleasant little Ironized 
Yeast tablets. So with them 
thousands of men and wom- 
en have easily put on just 
the pounds they needed, gain- 
ed new pep and natural at- 
tractiveness they hardly ever 
hoped to have. 


Make this convincing 
money-back test 
Get Ironized Yeast tablets 
from your druggist today. If 
with the first package you 
don’t eat better and FEEL 
better, with much more 
strength and pep — if you’re 
not convinced that Ironized 
Yeast will give you normally 
attractive flesh, new energy 
and life, the price of this first 
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package promptly refunded. 
Only be sure you get the gen- 
uine Ironized Yeast, and not 
some cheap, inferior substi- 
tute which does not give the 
same results. Look for “IY” 
on each tablet. 


Special offer! 


To start thousands building up 
their health right away, we make 
this special offer. Purchase a 
package of Ironized Yeast tab- 
lets at once, cut out the seal on 
the box and mail it to us with a 
clipping of this paragraph. We 
will send you a fascinating new 
book on health, “New Facts 
About Your Body.’’ Remember, 
results with the first package— 
or money refunded. At all drug- 
gists. Ironized Yeast Co., Inc., 
Dept. 455, Atlanta, Ga. 


Gains 14 Ibs., 
strength, energy 
**T had been losing 
weight and had no 
pep or energy. I 
looked so bad I was 
ashamed to go out 
and meet anybody. 
Then I tried Iron- 
ized Yeast. In 3 months I gained 
14 lbs. My new huskiness and 
pep has brought me lots of new 
friends.’’ Don Russo, Phila., Pa. 


ee ®| Gains 12 Ibs., 
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Don Russo 





admired now 
*"‘Was losing weight 
and pep. Then I got 
Ironized Yeast. In 
6 weeks I gained 12 
Ibs. and am full of 
pep. Everybody ad- 
mires my physique, 
too.’’ Ralph Loeffler, Arlington, Wash. 


la 
R. Loeffler 





TUNE IN ON THE GOOD WILL HOUR 
every Sunday Evening. See 
paper for exact time and station. 
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SMOOTH.ON 


SMOOTH-ON 


Smoor 
SMOOTH-ON nae 


SMoOoTH-ON 


SAVE MUCH MONEY 
ON AUTO REPAIRS 
With Smooth-On No. 1 you can 
make the following repairs easily, 
quickly and usually at almost no 

expense. 


STOP LEAKS 


of water from a frozen, punctured or 
corroded radiator (nothing put inside) , 
from a cracked engine jacket or 
from a loose hose connection; of lubri- 
cant from a cracked crank, gear or 
differential case or bad joint; of gaso- 
line from tank or line joint; of exhaust 
fumes from manifold, muffler or 
heater connections. 


MAKE LOOSE PARTS TIGHT 


Smooth-On No. 1 makes solid connections . . . keeps 
lubricator terminals, grease cups, hub caps and nuts 
from backing or dropping off; tightens loose fenders, 
lamp, tire and license plate carriers; makes screws stay 
tight in hinges, locks, robe and foot rails, window and 
dash moulding; tightens loose spring bushings to pre- 
vent wear and squeaking. A bolt with Smooth-On 
No. 1 under head and nut washers makes a strong 
replacement for a weakened rivet. 

Smooth-On No. 1 metallizes quickly, holds perfectly 
on any metal and is proof against vibration and heat. 
In addition to the repairs listed, dozens of practical 
money-saving applications in the home make Smooth- 
1 On. a necessity to every handy man. 

SMOOTH-ON Anyone can get thoroughly sat- 
CEMENTS isfactory results by following the 
a 


. illustrated directions in the free 
bis 
GoorH on 
Ne | 
” lal 


repair booklet. 
aS. 


SMOOTH-ON 


Send for your copy, and get 
Smooth-On No. 1 in 7-oz., 1-lb. 
or 5-lb. can from your hardware 
store or if necessary from us direct. 





fot the 
Motor Car ond Boat 


Home, Factory on« 
| Power Plant q 


Mail coupon for 


FREE BOOK 








SMOOTH-ON MFG. CO., 
574 Communipaw Ave., 
Dept. 58, Jersey City, N. J. 
Please send the free Smooth-On 
Repair Book. 
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Paint Brushes Kept Sof 
in Chemical Conditioner 


BRUSHES used for applying paints, var- 
nishes, lacquers, shellacs, and enamels of all 
kinds are kept in first-class condition in a 
chemical brush conditioner now on the mar- 
ket. After use, brushes are hung on clips in 
a container that fits into the larger container 
pictured in the center, above. An air-tight 
metal cover is clamped down, and a slowly 
evaporating liquid at the bottom of the unit 
generates a heavy but nonpoisonous and non- 
inflammable vapor that drives out all oxygen 
and thus prevents oxidation and hardening of 
the paint remaining on the brush bristles. 
One pint of the chemical is sufficient to make 
the brush conditioner function satisfactorily 
for a period of two months. Used brushes 
with bristles that have hardened, the manu- 
facturer states, can be reclaimed and ren- 
dered fit for use again by a week’s storage in 
the brush conditioner. 


 hiceouheuia 


FROM HOME OWNERS 


Q.—WHAT can I use to fill up cracks be- 
tween the boards on my living-room floor? 
Some of these measure as much as a quarter 
inch across.—W.D., Port Chester, N.Y. 

A.—SOAK white blotting paper in water 
and squeeze out the excess. Knead whiting 
and glue size into this softened paper until 
it forms a putty, after which it may be tinted 
with dry colors to match the floor. Wet the 
cracks and press the putty firmly into them, 
smoothing it out as evenly as possible. When 
dry, sandpaper fiush with the surface of the 
floor. Another excellent filler is ordinary 
cornstarch mixed with equal parts of linseed 
oil and turpentine, with sufficient japan drier 
to set it quickly. Wet cracks with linseed oil. 
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DEEP-SEA 
PROSPECTORS SEEK 


Radium Me Oc} 


Dr. Charles S. Piggot and the seven-mile 
cable he will use in deep-sea prospecting 


ITH the aid of the longest rope in the 

world, a steel cable that stretches seven 

miles from end to end, Dr. Charles S. 

Piggot of the Carnegie Institution is going treas- 

ure-hunting at the bottom of the sea. He seeks 

the most costly of all precious metals—radium, 

whose fabulous value exceeds $10,000,000 a 

pound. And preliminary undersea explorations 

have convinced him that the red, oozy mud of the 

ocean’s bed far excels the richest of land-mined 
radium ores! 

Armed with one of the strangest of prospecting 

instruments—an ingenious submarine cannon— 
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Western Union cable ship “Lord Kelvin," on which successful preliminary tests were made 





Dr. Piggot will set sail for 
some of the deepest spots of 
the sea. In mid-ocean, he 
will lower the gun at the end 
of his seven-mile cable, until 
it hits bottom. The impact 
will detonate a cartridge 
filled with gunpowder and 
drive into the sea floor a ten- 
foot brass tube, several 
inches in diameter and open 
at top and bottom. Then the 
scientist will haul up the 
tube with the “core sample” 
of clay or gravel that it in- 
closes. Assaying the con- 
tents will test his theory that 
the muddy layer holds an 
Eldorado of mineral treasure 
for the first to succeed in 
tapping it. 

Mines in Colorado and 
Utah produced the radium 
that the world uses for treat- 
ing cancer, and for the lumi- 
nous paint on watch and 











clock dials, until the discov- 
ery of richer deposits in the 
Belgian Congo shut them 
down. Still better finds of radium ore, in the Great Bear 
Lake region of northwestern Canada, have broken the 
Congo monopoly in turn. Will the next step be to mine the 
sea for radium ? 

First indications of this startling possibility came to light 
several years ago when Dr. Piggot, studying the geological 
history of the ocean floor, analyzed small specimens of sed- 
iment dredged up far from land. An expert on radium- 
bearing rocks, he was amazed to find the sea mud richer in 


Cut-away view at 
left shows how the 
submarine cannon 
is constructed. At 
right, the appara- 
tus as it appears 
when lowered from 
a ship to take a 
bite out of the 
floor of the sea 




















see 











the radioactive element than any terrestrial 
ore he had ever examined. 

These pioneer samples were obtained with 
a “telegraph snapper,” an ingenious little tool 
devised by submarine-cable engineers to find 
out what kind of a bed their cables would lie 
upon. When it is lowered from a ship at sea, 
on the end of a line several miles long, contact 
with the bottom releases its spring-actuated 
jaws and it bites out a double handful or so of 
the sediment for examination. Unfortunately, 
from a geologist’s viewpoint, it merely scrapes 
the surface. Not knowing what lay beneath 
this superficial radium-bearing layer was as 
provoking, Dr. Piggot says, as being able to 
read only the topmost page of a fascinating 
book. 

So, to read the other pages, he invented an 
entirely new tool—his miniature cannon or 
“core sampler,” as he calls it. How it har- 
nesses gunpowder to do its work is shown in 
accompanying drawings. The sample that it 
brings up, represents the complete history of 
deposits that have slowly accumulated 
through millions of yéars. 

Trials of the submarine gun have already 
shown how well it works. As an invited pas- 
senger on the Western Union cable ship Lord 
Kelvin, bound from Newfoundland to repair a 
cable break near Ireland, Dr. Piggot lowered 
his device eleven times to the bottom and 
brought up samples of the sea floor from 
depths as great as three miles. Now, in a more 
extensive mineral survey, he plans to explore 
ocean abysses even as profound as a recently 
discovered, record-breaking “deep” of 35,000 
feet. 

Rope makers told Dr. Piggot that a seven- 
mile wire cable strong enough to support its 
own weight was an impossibility—to say 
nothing of the added task of hauling up the 
600-pound gun and its projectile from the 
depths. Undaunted, he proposed a tapered 
rope, that would become thicker where the 
strain on it increased. So they have just filled 
his order for one that measures five sixteenths 
of an inch in thickness at its lower end, and 
increases by one-sixteenth-inch steps to a 
thickness of five eighths of an inch at its up- 
per end. Where the different thicknesses join, 
the splices are thirty feet long instead of the 
usual twelve or fifteen feet. The record-break- 
ing rope weighs five tons, and tests have shown 
that it has the necessary strength. For use, it 
is wound on a winch drum operated by a 100- 
horsepower Diesel engine. The complete appa- 
ratus, weighing ten tons, can be transferred to 
any ship, and is now awaiting service at the 
Carnegie Institution’s geophysical laboratory 
in Washington, D. C. 

If Dr. Piggot’s new survey confirms the in- 
dications of all samples gathered to date 
that untold riches in radium lie beneath the 
sea—how can the treasure be mined? For 
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These tubes contain samples obtained in the early 
tests. Analysis showed that they were rich in radium 





Hauling up the ten-foot brass tube witha specimen 
of ocean ooze. The gun is out of sight at the top 
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no apparatus exists today that could bring up 
commercial quantities from depths of three 
miles or more. But inventors of the future 
may meet the challenge. Only recently the 
depth record for dredging was multiplied 
many times when a new deep-sea ‘‘clamshell”’ 
dredge, designed by a California engineer for 
salvaging sunken treasure, brought up chunks 
of the sea bottom from 1,000 feet beneath the 
surface. Automatic valves harnessed the ter- 
rific water pressure at this depth to close the 
ten-ton jaws upon a five-ton “mouthful.” And 
new alloys may solve the problem of fashion- 
ing cables strong enough to lower such an im- 
plement miles into the sea. To those who won- 
der about the excessive cost and labor of hoist- 
ing small loads of radium-bearing material so 
far to the surface, it may be pointed out that 
rich radium ores from Canadian mines iso- 
lated in the wilderness have even been flown 
profitably to the refinery by airplane. As a 
radium ore, the red mud from the sea would 
offer a strange contrast to the Canadian pitch- 
blende, which resembles coal and might have 
escaped discovery but for the fact that some of 


its compounds turn lemon-yellow on contact 
with the air. 

Valuable by-products may help to make it 
commercially feasible to mine the sea for ra- 
dium, for the first samples obtained with Dr. 
Piggot’s gun reveal a rich variety of other 
metallic elements, including gold. Whether 
the yellow metal can ever be extracted in pay- 
ing quantities from sea water has long been a 
subject of speculation; now, gold from the 
ocean bottom enters the picture as a possible 
rival! In addition, the samples contain large 
amounts of iron and manganese—the impor- 
tant alloy-steel ingredient now widely dis- 
cussed as a vital war material—and other 
metals such as copper and tin. 

How did all these metals get there? Appar- 
ently the sea’s bed forms the bottom of a gi- 
gantic test tube, into which the earth’s streams 
empty an endless variety of dissolved miner- 
als. Chemical precipitates, formed by their 
diverse reactions, have settled to rest in the 
submarine ooze and make it a treasure house 
of metallic ores. What gives this particular 
point is the rapidly (Continued on page 238) 
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If radium is mined from the sea bottom, dredges like this will probably be employed. Operated by the 
pressure of the water, equipment like this has been used successfully at depths as great as 1,000 feet 
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It's a small world 
when it's folded. 
At right, the col- 
lapsible globe is 
extended for use 


Globe for Globe-Trotters 
Folds Like an Umbrella 


GEOGRAPHICAL globes of the world which can be col- 


more space than ordinary umbrellas, making them easy 
to carry or to stow away in steamship cabins. When a 


lapsed like umbrellas are an English novelty gaining in 
popularity among boat travelers on round-the-world 
cruises. In their collapsed form, the globes take up no 


ring on the handle is pushed upward, flexible ribs bend 
outward to shape the fabric on which the map is printed. 


Twin Racks Hold Fishpoles on Car Roof 


Not a newfangled car-radio antenna, but real 
fishpoles. Inset shows how racks are attached 
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CARRYING long fishing 
poles on top of an auto- 
mobile is made easy by 
new U-shape molded- 
plastic units having 
short pins that fit into 
holes in two rubber vac- 
uum cups. One of these 
units placed near the 
forward edge of the car 
top and another at the 
rear provide a support 
for bamboo or extended 
metal fishpoles, whose 
ends are tied to front 
and rear bumpers by 
cords. The carriers will 
also safely support 
heavier objects such as 
iron pipes or rods, with- 
eut permitting them to 
touch the car finish. 














A scene in the workshop during the creation of the "transparent 
showing the completed torso made of a synthetic plastic 


woman,” 


IVING spectators an animated view of 
human glands in action, a ‘“‘transpar- 
ent woman” designed by Dr. Frank 

H. Netter of New York City for exhibition at 
the San Francisco World’s Fair is declared 
the first of its kind ever made. A synthetic 
plastic shell of sun-tan hue, skillfully molded 
to represent half of a female figure and 
backed by a silk projection screen, creates 
the illusion of peering directly into a real 
body. To the accompaniment of a synchro- 





This is how the unique exhibit 





appears to spectators. It is now on display at the San Francisco World's Fair 


nized lecture from a concealed 
loudspeaker, the audience sees a 
spot of light appear in the head 
to indicate the pituitary or “mas- 
ter” gland. Red lines race through 
the figure to show how the pitui- 
tary hormone or secretion con- 
trols other glands, producing new 
hormones in turn. Then a rapid 
succession of full-color slides pro- 
vides enlarged ‘‘movies” of an in- 
dividual set of glands at work. 

Behind the scenes, the appa- 
ratus that animates the novel ex- 
hibition resembles a miniature 
planetarium. Nineteen midget 
projection lanterns flash on and 
off at exactly the right moments, 
to produce the images of various 
glands and of the red lines that 
connect them. Within a central 
housing revolve a pair of wheels 
bearing the enlarged color slides, 
which are alternately displayed 
| through a swinging shutter that 
makes one “dissolve” into the 
next. Meanwhile, from time to 
time, another projector with a 
revolving color filter bathes the figure in 
decorative rainbow tints. Rotating contacts 
on an electrical timing drum operate all 
these projectors in time with a motor-driven 
dimmer for controlling the lights that vary 
the exterior illumination of the figure, and 
with an electric phonograph that delivers 
the running comment through the loudspeak- 
er. The photograph below shows the unique 
exhibit, and the drawing on the opposite page 
illustrates the mechanism that operates it. 


A 
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Shows thew Glands Wok 


LOUDSPEAKER 
ioe 


ILLUMINATED SPOT 
NDICATES PITUITARY 
OR" MASTER" GLANC 


MIDGET PROVECTION SS 
LANTERNS FLASH ON 
AND OFF TO ILLUSTRATE 
EACH GLAND AND TO i] 
INSERT CONNECTING LINES §% 


THIRTY-TWO COLOR 
ma SLIDES,ONTWO 
REVOLVING WHEELS. 
GIVE ENLARGED 
VIEWS SHOWING 
DETAILS OF 
GLAND ACTION 


a 


TIMING DRUM 
SYNCHRONIZES 
PROJECTORS, 
-~ DIMMERS, AND 
PHONOGRAPH 


‘ 


at 
oc 

: 

Mi 


MOTOR-ORIVEN 
DIMMER VARIES 
EXTERIOR LIGHTING 
ON FIGURE 





ELECTRIC .; 
PHONOGRAPH 
DELIVERS TIMED 
LECTURE TO 
ACCOMPANY 
EXHIBIT 


Here our artist shows the complicated mechanism that demonstrates the action of the glands. Resembling a 
miniature planetarium, it has nineteen midget projection lanterns that throw images onto a translucent screen 
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Wooden Knives and Forks 
for Polar Explorers 


MAKING wooden tableware for use by polar 
explorers is a curious side line of an Oregon 
woodworker. From carefully selected wood, 
he fashions knives, forks, and spoons that 
will be taken along by expeditions to the 
arctic and antarctic. At the extremely low 
temperatures encountered in the polar re- 
gions, metal cutlery freezes to the hands of 
persons using it. 


Snow Makes Spring Fever? 


SPRING FEVER may be caused indirectly by 
a gaseous radium emanation released by the 
melting of winter snows. Observations by a 
French weather expert indicate that the gas- 
eous element radon is imprisoned in snow 
during the winter, and is turned loose in the 
air in unusually large quantities when the 
snow melts. It is believed that this abnormal 
radioactivity produces a temporary stimula- 
tion of life, which is followed by the familiar 
Wooden spoons being cut from a roughly shaped block spring depression and fatigue. 


Mail Boxes Keep the Wolf from Her Door 


FORCED to find some way to earn her 

living when she moved to California 

for the sake of her son’s health, a 
North Hollywood woman conceived 

the ingenious idea of building road- 

side mail boxes that are miniature re- 
productions of the homes which they 

ae serve. Turned out by hand in her own 
= home workshop, the model-home mail 
boxes are made to order, following the 
lines and color scheme of any particu- 
lar dwelling. Many of the unique mail 
boxes have been built for the 
homes of movie stars. 






















This mail box is a miniature of the house it 
serves, as shown in the upper picture. Making 
such boxes is a profitable business for the 
California woman seen at right in her workshop 
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“Clotheslines’ Scare Gulls off Plane 


IT’S not wash day aboard the plane pic- purpose of frightening away sea gulls, while 
tured above, though the strips of cloth flutter- the big flying boat rides at anchor off South- 
ing in the breeze from wires above and ampton, England. Otherwise the marine 
between the wings might suggest it. Actu- birds will alight on the wings and take mis- 
ally the flapping streamers serve the odd _ chievous delight in pecking holes in the fabric. 


-™ Loading the novel truck. For 
\ unloading, a screw pushes ma- 
terial into the bucket conveyor 













Built-in Bucket Conveyor 
Loads and Unloads Truck 


A MINIATURE grain elevator, built into a truck of 
new design, simplifies the task of delivering grain to 
the bin from a threshing machine in a field. The 
device will also handle sand, gravel, and any similar 
loose commodity. For loading, the material is shov- 
eled into a hopper at the side of 
the vehicle, and a vertical bucket 
conveyor discharges it through a 
spout into the truck body. In un- 
loading, the spout is reversed and 
the bucket conveyor again comes 
into play, fed by a screw conveyor 
through an opening in the truck 
bottom that has been uncovered 
by a movable slide. Power for op- 
erating both conveyors is sup- 
plied by the motor of the truck. 
A flanged connection allows the 
vertical conveyor to be tilted for- 
ward into a horizontal position 
for increased clearance, when not 
in use, permitting the truck to 
pass through the doorways of 
granaries or other buildings, and 
under obstructions encountered 
on the highway, as easily as an 
ordinary motor truck. 
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A subject reading while an electrical device counts the 
number of times he blinks his eyes, to test the quality of 
light. Blinks are recorded on a chart as shown at the left 


Eye Blinks Counted To Grade Lighting 


A “BLINK TEST’ now rates good and bad 
lighting for General Electric engineers. How 
frequently a person blinks his eyes, they 


have found, affords the best yardstick of 


visual fatigue yet discovered. In reading, 
you will blink more often with poorer light, 
smaller print, and prolonged attention. An 
observer with a watch could count the eye 


Cigarettes Pop Out 
from Novel Holder 


CIGARETTE server and ash tray 
are combined in a convenient new 
smoking accessory. Individual 
compartments around its edge hold 
twenty cigarettes, which are 
pushed down against fine spiral 
springs by the weight of the ash- 
tray lid. Turning the lid, which 
has a hole in its rim, permits each 
cigarette to pop out in turn. & 
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movements, but a laboratory “comfort meter” 
times them more accurately. Metal contacts 
placed on the skin, near the eyes, detect 
faint electrical changes in the eye muscles 
when the subject blinks, and these impulses 
are amplified and automatically recorded. 




















Filling the novel cigarette holder. When the 
lid is turned, a smoke pops out of the hole 
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Floor-Laying Tool 
Makes Tight Joint 


LAYING floors with tongue- 
and-groove boards is made 
easier by the use of a new 
carpenter’s tool invented by 
Guillermo Solomon, of Santi- 
ago, Dominican Republic. The 
device consists of a clamp 
whicl is placed over a floor 
joist. ‘When a handle is pulled, 
a ratchet mechanism causes 
the clamp to grip the joist 
tightly, while a sliding arm 
presses the newly laid board 
against its neighbor and holds 
it firmly in place for nailing. 






The newly laid 
board is held 


firmly in place 





Novel Book Has Transparent Pages 


A NOVEL type of picture book whose covers and pages 
are transparent was recently devised by S. T. Jonas, a Chi- 
cago, Ill., dentist. The curious volume has opaque parts of 
a picture arranged on each transparent page. As the “read- 
er” turns the pages, laying one on top of the other, he 
builds up a picture one step at a time, or, reversing the 
procedure, takes the picture apart. The odd book is ex- 
pected to have many applications in education, advertis- 
ing, and other fields. 


New Barometer Forecasts Fisherman's Luck 
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Instead of good or bad weather, this pocket ba- 
rometer forecasts good or bad fishing. At right 
is a back view showing altitude-adjustment plate 


FoR anglers who support the theory 
that fish bite better when atmospheric 
pressure is increasing, a Rochester, 
N.Y., manufacturer has brought out a 
barometer fitted with a special dial. The 
angler first adjusts the instrument for 
altitude, and then 
aligns a black line 
marked on a_ special 
disk in the dial center 
with the standard red 
indicating pointer. If, 
at a later reading, the 
red hand has moved to 
the right, fishing will 
be good; if to the left, 
it will be bad. 


. 
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ROM aerial photographs snapped by 
giant bombers soaring four miles above 
the earth, U.S. Army engineers are 
compiling maps that will serve as eyes 
for our armed forces if they ever have to 
wage a defensive war on American soil. 
Flying out of Fort Lewis, Wash., the 
camera planes have recently been engaged 
in photographing all unmapped areas be- 
tween the Cascade Mountains and the Pa- 
cific, from Puget Sound to the Siskiyou 
Mountains of California. With their multiple 
cameras they make five pictures at a crack, 
one straight down and four at angles ahead, 
astern, and to the sides. Finished prints of 
the photographs are sent to the 29th En- 
gineers at Portland, Ore. Here, in two old 
school buildings, they are turned into topo- 
graphical maps showing all important fea- 





tures that would figure in wartime plans. 
When the northwestern country has been 
covered completely, camera planes and map 
makers will move on to the Southwest, and 
later work their way eastward. 

While the photographers are snapping the 
terrain from the sky, survey parties on the 
ground extend triangulation nets and run 
traverse and level lines, thus establishing 
definite points of known elevation which can 
be compared with the corresponding points 
in the photographs. 

For the delicate task of turning the bird’s- 
eye camera views into accurate contour 
maps, the engineers use two somewhat sim- 
ilar devices, the stereo comparagraph and the 
multiplex aeroprojector. Despite their for- 
midable names, they operate on the same 
simple principle that enables you to judge 

distances with your eyes, 
and to see a three-dimen- 


By ANDREW R. BOONE sional image in an old- 


A multiple-lens camera of 
the type used in aerial 
photography. It is taken 
to and from the plane on a 
special rubber-tired truck 


Underside of a big bombing 
plane, with cameras set in 
its belly for mapping the 
ground from four miles up 
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fashioned parlor stereo- 
scope. 

You can demonstrate 
the idea very easily. Hold 
a pencil two feet in front 
of your eyes. Look be- 
yond the pencil at some 
distant object, and you 
seem to see two pencils; 
look at the pencil, and the 
distant object appears 
double. If you close your 
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In the multiplex aeroprojector, a three-dimensional image is produced by projecting two aerial photographs 


right eye, the pencil appears to move to the 
right; close your left eye, and it seems to 
move to the left. The effect is caused by 
your eyes seeing objects from slightly dif- 
ferent angles, or different points of view. 


Mounting pictures made simultaneously by a camera's five lenses 
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In using the stereo comparagraph, the 
map maker looks through an instrument re- 
sembling a stereoscope at two photographs 
of the same stretch of country, made from 
the camera plane in two different positions. 
What he sees appears to be a 
plastic relief model of the ter- 
rain, with mountains sticking up- 
ward and valleys scooped out. A 
“floating mark,” an image pro- 
jected on the focal plane by mir- 
rors, is fused into a point whose 
elevation has been established by 
the ground survey. It is then an 
easy matter to follow the con- 
tour line for that level across the 
three-dimensional image, while a 
pencil attached to an arm of the 
device traces the corresponding 
line on the map itself. For other 
elevations, the “floating point’’ is 
raised or lowered according to a 
scale. 

The same principle is applied 
in the multiplex aeroprojector, 
except that in this case the 
images of the overlapping aerial 
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photographs are projected directly on the 
mapping surface, one in blue light and the 
other in red light. The effect, as viewed by 
the naked eye, is a seemingly meaningless 
jumble of color, like the illustration on page 
65. However, when it is viewed through 
spectacles with one blue lens and one red 
lens, hills and valleys appear as if by magic, 
and all the important features of the land- 
scape are seen with startling clearness. 
This time the “floating point” is fixed at 
the proper level on a tracing stand fitted 
with a pencil that draws the contour 


Contour map showing all topographical fea- 
tures. Right, tracing contours with the aero- 
projector. Through colored glasses, the map 
maker sees a stereoscopic image of the ground 

























lines as the stand is moved across the map. 

For throwing the images on the mapping 
surface, projectors are mounted on a hori- 
zontal bar above the table, and can be ad- 
justed to correspond with the positions of 
the camera in taking the pictures. 

Using either of these ingenious new devices, 
a worker can map directly from aerial pho- 
tographs about two square miles a day. 
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Like the old-time stereo- 
scope, this device gives an 
illusion of depth to matched 
aerial photographs seen 
with it. As the user traces 
contour lines with the "float- 
ing point," a pencil draws 
the lines on the map itself 
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Aero Service Photo 


Try This Stereoscopic 
View from the Sky 


THIS seemingly meaningless blur of col- 
ored lines is a stereoscopic image of the kind 
produced by the multiplex aeroprojector 
used by U.S. Army engineers in making 
contour maps from aerial photographs, as 
described in the preceding pages. To see 
how it works, make a simple spectacle frame 
out of cardboard. Cover the right eye hole 
with blue transparent cellulose wrapping ma- 
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terial, and the left eye hole with red. Now 
hold the picture about a foot away from 
your eyes and look at it through the spec- 
tacles. You will see mountains and valleys 
standing out of the page with startling ef- 
fect. The area shown is in Utah. 
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LAZING with brilliant, ever-changing 
colors that rival the hues of the rain- 
bow, the illuminated face of a giant 
electric clock is attracting crowds to 
an exhibit of timepieces at the San Francisco 
World’s Fair. Visitors, curious to know how 
this spectacular effect is obtained, are 
amazed to learn that this gleaming disk of 
light, sparkling with an intricate, moving 
pattern of colorful stars and concentric cir- 
cles, is produced not by any complicated ar- 
rangement of colored bulbs, projectors, and 
revolving filters, but merely by plain white 
light, and strips of transparent cellulose 
mending tape sandwiched between two prac- 
tically colorless disks. 

What, they ask, is the magic element that 
transforms these simple 
materials into a myriad 
of whirling rainbows? 
Polaroid, the crystalline 
substance invented by Ed- 
win H. Land, Boston sci- 
entist, that produces and 
controls polarized light 
(P.S.M., Apr. ’36, p. 20), 
provides the key to the 
mystery. First placed on 
the market only a few 
years ago, this polarizing 
material is already well 













Colorful designs, like this copy of a Japa- 
nese print, can be made with polarized light 
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WITH POLARIZED LIGHT 


By 
E. W. MURTFELDT 


































known through its extensive use in sun 
glasses, camera-lens filters, desk lamps, train 
windows, and microscopes. In industry, it is 
used to spot invisible strains in glass and 
other transparent materials, much as X-ray 
apparatus is employed to track down hidden 
defects in metal parts. 

But few people today know that polarizing 
disks can be made to create vivid colors 
such as those that shimmer on the face of 
this mammoth clock. Yet Fford Burchell, 
New York City expert who built this magi 
dial, predicts that “polarized color” will soon 
sweep the country, creating startling and 
revolutionary lighting effects for outdoor 
signs, advertising displays, interior decora- 
tion, and theater stage sets, to name only 
a few applications. 

Exactly how does this 
important but mysteri- 
ous lighting development 
work? Physicists gen- 
erally explain it by re- 
ferring to a graphic dia- 
gram such as that re- 
produced on the opposite 
page. For the sake of 
simplicity, this diagram 
shows a quartz crystal 
between two polarizing 
disks, instead of the 


Two phases of the change 
of color on the face of 
the giant clock at the San 
Francisco World's Fair. 
The speed can be varied 






















mending tape used in the clock dial, for the rotate the disk, the colors change as the 
tape acts on polarized light in a more com-_ optical slots coincide first with the angle of 
plicated way, although the general principle one color and then with that of another. 
is the same. This, in simplified form, is the general 
With the diagram as a visual guide, follow principle employed to change the plain face 
a beam of light on its path through the first of this huge clock into a brilliant galaxy of 
, disk, into the crystal, and out through the’ colors. The clock itself is built like a mam- 
second disk. Vibrating in all directions, the moth five-layer cake set up on edge, with 
beam strikes the first 
polarizing disk, which 
acts like an opaque §& @. SEIELSTAD 
circle with countless 
optical slots cut in it, 
letting through only 
light vibrating in a 
single plane. Next, 
the beam enters the 
quartz crystal, where 
the different colors 
that make up this 
polarized white light 
are ‘‘twisted’”’ by va- 
rious amounts, each 
color emerging at a 
separate angle, some- 
thing like a _ wheel 
with spokes painted 
in various colors. 
Only the particular 
color emerging at the 
same angle as that of 
: the optical slots in 
; the second polarizing 
disk will pass through 
and become visible on 
the other side. If you 
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MADE UP OF LAYERS OF 
CELLULOSE TAPE CREATES 
COLORS WHEN VIEWED 

THROUGH FRONT 
POLARIZING DISK 
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KALEIDOSCOPE DIFFERENT COLORS 

ON A CLOCK'S FACE sear SDE Ea 
Cut-away drawing above shows how the VARIOUS AMOUNTS 
odd color clock is constructed. At right, OPTICAL “SLOT” SET AT 
diagram explains how color is produced CORRECT ANGLE FOR BLU 
from white light by quartz and polarizers 
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Mounting cellulose tape in 
a pattern to give the de- 
sired color effect. Circle 
shows the transparent ma- 
terial being cut to shape 


each layer measuring about 
six feet in diameter. 

The bottom, or back, lay- 
er serves as a circular light 
box, with twenty standard 
light bulbs arranged around 
its inside rim. In front of 
this light chamber is a dif- 
fusing screen that spreads 
the illumination evenly over 
every part of the dial. The 
third layer, more like an 
icing, is a thin polarizing 
film. This is the disk re- 
sponsible for the changing 
colors of the clock face, 
since it is slowly revolved 
by an electric motor with 
a rheostat control to reg- 
ulate its speed. 

Layer No. 4 is a disk of transparent ace- 
tate material on which is mounted a pattern 
built up of about 1,000 strips of the cellulose 
tape. These are laid down in from one to six 
thicknesses, and set so that the grain of the 
material lies at varying angles. 

Finally, the second polarizing disk, fixed 
in a stationary position, forms the top layer 
of the ‘‘cake,”’ which is garnished with black 


How polarizing disks are used to show the 
stresses set up in transparent materials 


hour numerals, and with the two moving hands. 

The most delicate part of this polarized 
color process lies in mounting the cellulose 
tape in designs that will produce a balanced 
array of colors. A pattern is first drawn on 


paper to serve as a guide. Then a sheet of 
clear acetate material is placed over it. On 
this, cellulose tape is cut and pasted down 
over each section of the design, following a 
chart that tells what colors will be obtained 
with any number of tapes at given angles. 
The skill with which this work is done is 
evidenced not only by the spectacular clock 
dial, but also by an amazing group of mov- 
ing color displays in a demonstration room 
at the Burchell laboratory in' New York. 
These include a star design that whirls 
through a dazzling spectrum of color, a flow- 
er pattern with petals that shift slowly from 
red through green and blue to a deep purple, 
and a fish, copied in amazing detail from an 
old Japanese print, with iridescent scales 
that shimmer in a thousand delicate hues. 
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New Belt Couplings 
Make Strong Joints 


COUPLINGS for V-type machine 
belts, recently placed on the market, 
are said to maintain the full original 
strength of belts that have been cut 
to a desired length. After a belt is 
cut to size, a special tool is used to 
fasten steel fittings over the belt ends 
with a viselike grip. The metal ends 
are joined together with rawhide links 
or with self-lubricating metal links 
and graphite-covered pins. 





WHEN a home-workshop fan presses the button 

marked ‘‘Woodwork” on the sloping panel of a novel 

“‘Hobby-O-Meter”’ installed in the Chicago, IIl., pub- 

lic library, a light flashes on in one of the windows 

Rawhide links or permanently lubricated in a vertical frame to illuminate selected book titles 
pins may be used to fasten the couplings on the subject. Fifteen hobbies are represented. 


Huge Footprint 


ls Discovered 


in Coal Shaft 


A GIGANTIC footprint 
forty-two inches long 
and three feet wide, 
believed to be that of 
some prehistoric mon- 
ster, was recently dis- 
covered in a_ subter- 
ranean shaft at the 
Black Diamond coal 
mine in the state of 
Washington. The 
mammoth print was 
first noticed by W. J. 
Evans, mine superin- 
tendent, during an in- 
spection trip. A _ ten- 
foot shale slab that 
fell from the shaft ceil- 


ing uncovered the print. A mine worker examines the clawlike footprint found on the mine roof 
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DISCARDED bottles, an old vacuum-cleaner 
motor, sections of inner tubing, and other 
objects salvaged from the scrap heap com- 
prise the parts of a unique junk-yard organ 
recently exhibited at Atlantic City, N.J. In- 


This device reproduces rock pressures far under the ground 
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dividual notes are sounded by air from the 
cleaner motor blowing across small holes in 
the caps of bottles tuned by partly filling 
them with water. Supplementary noise 
makers are attached to the organ’s console. 


Rock Squeezer Shows 
Origin of Mountains 


ROCK samples are subjected to the ter- 
rific pressures they undergo normally in 
the interior of the earth at depths of 
twenty miles or more, in a machine used 
by Dr. David Griggs, of the Harvard 
University geophysical laboratory, in 
geological experiments that reproduce 
on a miniature scale the manner in 
which mountains were formed by the up- 
heaval of the earth’s crust. Under the 
tremendous pressure produced in the 
laboratory device, different rocks show 
greatly varying resistances—limestone, 
for example, breaking up and disinte- 
grating long before quartz. Some rock 
specimens actually begin to flow like 
thick sirup when pressures become strong 
enough. Although the main purpose of 
the study is to determine the exact 
changes which occur in rock under heavy 
pressure, the experiments may jield 
valuable information for engineers. 
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Stomach Meter Aids Study of 


While the subject eats, a meter records acidity changes inside the stomach 


Corkscrew Puts Leverage 
on Stubborn Stoppers 


EVEN the most stubborn cork is said to be 
tamed by the powerful leverage of a new 
corkscrew. Inserting the screw in the cork, 
by turning a winged key, raises a pair of 
geared arms to a horizontal position. Push 
the arms down again, and out comes the cork, 
under pressure applied through a flange that 
fits over the neck of the bottle. The two 
operations are shown in the pictures below. 


After the screw is 
inserted, as below, 
pressure on the two 
horizontal levers 
draws out the cork 
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Digestion 

SUBJECTS who don’t 
mind the inconvenience 
of dining after having 
swallowed an electrode 
at the end of a long 
rubber tube, are solving 
mysteries of digestion 
at the Philadelphia Col- 
lege of Osteopathy. 
Through the tube, wires 
lead to an electric meter 
that constantly records 
acidity changes in the 
stomach. One enthusi- 
astic volunteer actually 
ate his way through 
college; paid two dol- 
lars every time he 
gulped down the “anti- 
mony gastric elec- 
trode,” he also got his 
meals free, thus saving 
on his board bill. 


Roller Spreads Out Powder 
for Scrubbing Floors 


PUSHED like a lawn mower over a floor to 
be scrubbed, as shown in the illustration 
above, a new labor-saving tool automatically 
distributes scouring powder at the proper 
intervals. Designed especially for use in large 
buildings, the implement carries the cleaning 
compound within its hollow roller. The pow- 
der spills in turn from each of a number of 
slots at every revolution, assuring uniform 
spacing over the surface to be scrubbed. 
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The 1909 expedition 
used deep-sea divers 3 
to explore the pit 
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Every New Effort To Solve 
This Riddle of the North 
Has Made It More Puzzling 






What lies hidden in 
the strange money pit 
on a Nova Scotia is- 
land? Whowasthe in- 
genious engineer that 
turned a beach into a 
man-made sponge? 
What secret is re- 
corded on a parch- 
ment inside the vault? 
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BAFFLES TREASURE HUNTERS 


NE day, early in the year 1893, a 

young insurance salesman in Am- 

herst, Nova Scotia, listened to a tale 
of buried treasure. Nearly a century before, 
three boys had explored a “haunted” island 
off the Nova Scotia coast, an island covered 
with exotic oaks with elmlike tops. Here 
they stumbled upon a curious depression in 
the sod. Digging near the spot, successive 
parties of treasure hunters had uncovered 
riddle after riddle. 

When they sank a shaft, a dozen feet in 
diameter, where the sod was depressed, they 
encountered strange platforms and markers 
at ten-foot intervals. At 100 feet, salt water 
rushed in and flooded the pit to a depth of 
sixty feet. On the shore of the island, the 
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workers uncovered tons of coconut fiber. 
Their core drills, plumbing the ‘money pit,” 
brought to the surface fragments of what 
appeared to be chests and casks of heavy - 
wood. Finally, they discovered a beach which 
long ago had been excavated and turned into 
a vast, artificial sponge that flooded a sub- 
terranean treasure stronghold with an end- 
less river of sea water. 

The tale ended with the failure of all 
efforts to recover the hoard from its drowned 
hiding place—just as the story ended in the 
first installment of this series, which ap- 
peared in the last issue of POPULAR SCIENCE 
MONTHLY. 

But the young insurance salesman, Fred- 
erick L. Blair, kept puzzling over the mystery 
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of this treasure island of the north. 
What lay at the bottom of the pit? 
Who had expended so much time and 
energy secreting it there? 

The upshot of this puzzling was 
the formation of a new Oak Island 
Treasure Company which began, in 
1895, the most extensive explorations of all. 

A hundred men were hired; barracks and 
cookhouses were erected on the island; min- 
ing experts were employed to direct the 
work. The first point of attack was the 
spot where, so many years before, two oxen 
had plunged into the earth when the ground 
gave way beneath their feet. Digging down- 
ward, the workers discovered a well-defined 
pit, thought to have been the air shaft used 
by the ancient excavators when they cut the 
water tunnel from the beach to the treasure 
cache. At fifty-five feet, sea water rushed in 
and the workers had to shift their attack 
once more to the “money pit.” 

During the work of one of the previous 
companies, the whole bottom of this pit had 
fallen in when a horizontal shaft was run 
across beneath it. Now, when the workmen 
cleared out the pit to a depth of 111 feet, 
they reported the discovery of the inland end 


By of the water tunnel. It was said to be 


about two and a half feet in diameter 
and filled with bowlders of varying 


EDWIN size. This mass of rocks prevented 
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the walls of the conduit from collaps- 
ing, and at the same time the spaces 
between the bowlders permitted the 
water to flow through. 

This discovery, however, still left the per- 
ennial puzzle: Why had the diggers gone to 
such trouble and how did they expect to 
recover the treasure themselves? One answer 
was that the last of the underground plat- 
forms was connected in some way with a 
water gate. The original searchers, damag- 
ing the platform by driving an iron bar into 
it, had unloosed the flood. Those who held 
this view argued that the mystifying succes- 
sion of platforms had been placed in the pit 
to prevent the earth from settling and break- 
ing down the final barrier. 

Unable to pump the flow of water out of 
the pit, the 1895 company tried to “turn off 
the faucet” by dynamiting the tunnel near 
the beach. Five times they drilled holes 
seventy feet deep and lowered high explosives 
into them. The fifth time, 165 pounds of 
dynamite was set off in one huge blast. For 





This old photograph shows workmen and equipment of the 1895 expedition. Although this company 
failed after several years of operation, it discovered some important clews to the riddle of the money pit 


MAY, 1939 


73 





One of the riddles of the treas- 
ure pit—a piece of parchment 
bearing faded writing in ink— 
was brought up by a core drill 


minutes afterwards, water in 


the money pit boiled and 
foamed. But the flow con- 
tinued only slightly diminished. 

And now we come to one of 
the most bewildering discov- 
eries of all. 

Once again, the treasure 
seekers sought to plumb the 
mystery of the pit bottom with 
drills and augers. Using a 21'2- 
inch drill, operating inside a 
three-inch pipe, they reached 
a depth of more than 150 feet. 
William Chappell, now an old 
man and a resident of Sydney, 
Nova Scotia, was in charge of 
the work. According to his 
sworn affidavit, the drillers once more struck 
what appeared to be an oaken chest filled 
with loose coins and metal bars. 

Each time the drill was pulled up, every 
fragment adhering to it was removed and 
examined under a magnifying glass. In this 
way, bits of oak and other fragments were 
discovered. Then, one evening, when the drill 
was brought up for the last time, T. Perley 
Putnam, one of the officials, made his extraor- 
dinary discovery. 

At first glance, his find appeared to be a 
seed about the size of a kernel of rice. More 
careful examination, later verified by scien- 
tists, showed it was a minute fragment of 
parchment. Less than half an inch long, it 
contained slanting lines of black ink forming 
what might be ‘vi’ or “wi.” Still in the 
possession of Frederick L. Blair, this tiny 
link with the past forms one of the strangest 
of the many strange discoveries on Oak 
Island. A few months hence, when the latest 
expedition headed by a New Jersey engineer 
tackles the mystery of the island, the riddle 
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. H. L. Bowdoin, a famous engineer-adventurer of the early 
twentieth century. He commanded the expedition sent to Oak Is- 
land in 1909 by a company which included Franklin D, Roosevelt 


of this buried missive, written no one knows 
when or where, may at last be solved. 

Another discovery, made in 1897, was al- 
most as sensational as the finding of the 
fragment of parchment. At a depth of more 
than 150 feet, the boring apparatus cut into 
rocklike material some three feet thick. 
Cores were submitted to A. Boake Roberts & 
Company, a firm of analytical chemists in 
London, England. No information was given 
the scientists as to the source of the material. 
Weeks later, their report reached Nova 
Scotia. ‘In our opinion,” it stated, “the 
sample is cement which has been worked 
by man.” 

This discovery brought a host of specula- 
tions in its train. Did the mysterious island 
contain a subterranean vault of crude con- 
crete? Had a floor of artificial rock been 
laid down by the ancient workmen to keep 
the flood of sea water from spreading under- 
ground? Neither question could be answered. 
The company dug hole after hole around 
the money pit, hoping vainly to drain away 
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This drawing, made from an old photograph, shows 
the primitive arrangement by which horse power 
was used to drive machinery for treasure hunters 





the flood. Thus dissipating its funds, it re- 
tired from the scene, leaving the enigma of 
buried treasure as far from solution as ever. 

The next chapter in the story of Oak Island 
is outstanding because one of the men con- 
nected with the search for buried treasure 
was a future President of the United States, 
Franklin D. Roosevelt. 

At the time, Roosevelt was a young lawyer 
who had been admitted to the bar two years 
before. His mother’s summer home on Campo- 
bello Island, New 
Brunswick, was near 
enough to Nova Sco- 
tia for the story of 
Oak Island and its 
mystery to be a fa- 
miliar one. In 1909, 
with several friends, 
including Duncan G. 

Harris, Frederick 
Childs, and Albert 
Gallatin, Roosevelt 
organized a new 
treasure company. 
The members raised 
$5,000 and planned, 
partly as a lark, to 
follow the lure of 
buried gold during 
the summer. The 


drowned money pit beneath the water level. 

On August 18, 1909, the expedition set sail 
from New York City. Roosevelt was detained 
by business but later made several trips to 
the northern island. Actual work at the 
money pit was under the direction of Capt. 
H. L. Bowdoin, a noted adventurer-engineer 
of the time. The divers, incased in their rub- 
ber suits and metal helmets, were lowered 
at the end of winch-operated cables into the 
black depths. After several hazardous jour- 

neys of the kind, this phase of the 

attack was abandoned. But the 

attack upon the mystery of the 

island was continued with drills. 

Twenty-eight times during the last 
week of operations, the drill bored 
downward to more than 150 feet. 
Cores brought to the surface from 
this depth were later submitted to 
scientists at Columbia University. 
They reported, one of the men 
connected with the expedition told 
me, that the samples were formed 
of “rocklike material apparently 
man-made.” 

If they were man-made, who 
were the men who made them? 
An answer to that query would 
give important clews to what lies 
buried on Oak Island. At the time 








unique feature of 
their search was the 
use of deep-sea div- 
ers to explore the 
murky depths of the 
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As a young lawyer of twenty-seven, 
Franklin D. Roosevelt was fasci- 
nated by the strange story of Oak 
Island and joined a treasure hunt 


of the 1909 expedition, Roosevelt 
and his companions in the venture 
believed that the pit might contain 
the crown jewels of Louis XVI. 

The (Continued on page 234) 
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Climbers Live High in Mountain Hotel 


OVER 13,000 feet above sea level, nestled of its length is laid over icy glaciers, and the 
in a pocket on the slope of 18,500-foot Mount remainder winds in and out of rocky gorges 
Elbrus, the highest peak in Europe, one of and ravines. The photograph above shows 
the loftiest hotels in the world has recently the hotel just after completion. 
been completed by 
the Russian Govern- 
ment for the benefit 
of mountain-climbing 
enthusiasts. Con- 
structed with a 
rounded, streamline 
exterior shell as a 
protection against 
high winds, the moun- 
tain inn has accom- 
modations for 200 
persons and provides 
all modern conven- 
iences, including run- 
ning water, restau- 
rant service, and elec- 
tric heating. Supplies 
are brought up the 
mountain over a ten- 
mile road that is a 
noteworthy feat of ; 
highway engineering, — 
since about two miles Taking lumber up Mount Elbrus for building the hotel seen completed above 
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Standing Umbrella Needs 
No Umbrella Stand 


UMBRELLAS of a type recently placed on the market 
will stand upright by themselves for drying or storage. 
The novelty, as pictured in the photographs reproduced 
below and at the right, is a standard umbrella fitted with 
a broad tip made of unbreakable glass molded into an 
attractive rosette. When a user comes in out 
of the rain, the umbrella can be stood on its 
tip to drain properly if an umbrella stand is 
not available. 


A broad glass tip holds the umbrella upright 


Wood ls New Material 3a Women’s Hats 


WOMEN’S hats grow on trees. That 
statement is now literally true, since a 
New York City millinery firm recently 
started weaving headgear out of thin 
strips of mahogany, walnut, birch, and 
other woods. The wooden sheets are proc- 
essed with plastic materials and woven 
into various patterns and designs. 


Making a hat from wood. At left, flexible strips 
of the material are being dried after processing 
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Portable Tire X-Rayer 
Shows Nails and Cuts 





UTOMOBILE tires are 

X-rayed for hidden 

nails, bruises, and similar 

dangers by the novel por- 

table apparatus pictured at 

the left. Introduced by 

Firestone engineers, the 

X-ray unit is rolled under a 

jacked-up wheel, and the 

tire is viewed section by 

section, just as a physician 

examines the body of a 

patient with a fluoroscope. 

In an experimental test of 

2,000 automobile tires with 

the apparatus, experts dis- 

covered 2,049 nails and 

en tacks, 2,099 pieces of glass, 

Nails, glass, bruises, and other tire hazards are instantly spotted, as and 2,197 rocks and pebbles 
in the inset, in the direct viewer of this X-ray machine just devised lodged in the tread or body. 


Office on Wheels 


Keeps Employees Se i | 
Close to the Job | ‘ 


TO SAVE time and footwork 
on the part of employees, 
officials of a German museum 
in Munich rigged an office on 
wheels that could be rolled 
through the corridors and 
exhibition rooms during an 
inventory of museum _ dis- 
plays. Desks, typewriter, 
wastebasket, and bench were 
mounted on a caster-wheel 
hand truck, as shown in the 
photograph at the right. A te 
museum attendant pushed 
the mobile office from one : 


exhibit to the next. German museum workers speeding up an inventory with the mobile office 


78 POPULAR SCIENCE 



































Dart-Shooting Fish Gun 
Has Pistol Grip 


ANGLING with a dart gun, 
a sport that has steadily in- 
creased in popularity, espe- 
cially along the shores of the 
Mediterranean Sea in ee 
France and Italy, is ae 
expected to be im- 
proved by the recent 
invention of a fishing 
gun that is fitted with 
a pistol grip so that 
the weapon may be 
aimed and fired like a 
rifle. Placed midway 




























































































e along the length of the 
n gun, which resembles 
r a hollow fishing rod, 
- the pistol grip has a 
t trigger for releasing 
y the spring mechanism 
e to fire a sharp, dartlike 
a projectile that drags a 
e line in its wake from a 
Vy reel mounted a short 
n distance in front of 
a the grip. The weapon 
e. may also be used un- 
of der water, when the 
th angler wears special 
S- goggles that enable 
id him to see the fish. 

S, 

es 

y. 

fice Typical scenes flash on a screen as the clock hand points to different eras 
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For aiming, the dart gun is 
held like a rifle by its pis- 
tol grip and reel. At left, 
the recovered dart is being 
inserted for another shot 


Clock Ticks Off 
World's History 


in Four Minutes 





A CLOCK whose hand 
races through 2,000,- 
000,000 years in four 
minutes is on display 
at the Hall of Science, 
at the San Francisco, 
Calif., World’s Fair. 
Designed to give vis- 
itors an idea of the 
geological ages of the 
earth’s existence, the 
history clock has a cen- 
tral screen on which 
representative scenes 
of each geological age 
are projected as the 
moving hand points to 
its name lighted up on 
the clock rim. 


























Gunther in his "shipyard" where he built the models that form his navy 


lg spree out his own private “arma- 
ment program,” Charles A Gunther, of 
New York, has built the whole U. S. Navy in 
miniature. He began by building a pine model 
of the aircraft carrier Saratoga from POPU- 
LAR SCIENCE plans. His interest aroused, he 
went on to fashion its sister ship Lexington 
and their convoy of destroyers. Using other 
plans published in this magazine, he 
“launched” the cruisers Indianapolis and 


Uncle Sam's sea forces 
in miniature on pa- 
rade. In circle, note 
size of Navy planes 
compared with hands 
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~ Model Maker 


ue Midget Navy 


Tuscaloosa, and then the battle- 
ships Texas and New York. News 
photographs and illustrated naval 
manuals helped him to complete 
his 347 scale models of the Navy’s 
fighting craft. All battleships, 
carriers, and cruisers have their 
full complement of planes, and 
other vessels are finished authenti- 
cally to the last practicable detail. 
Gunther found the battleships 
most difficult of all to model, 
several of them requiring two 
weeks or more to finish. He used 
tweezers to assemble the tiny parts of the 
airplanes, and each plane is painted and 
striped with the proper colors and markings. 
Placed end to end, the vessels would form a 
procession more than 200 feet long. 
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Golf-Ball Retriever 
Fits on Club Head 


CLIPPED to the metal shank at the head of 
a golf club, a new scoop-net attachment 
makes it easy to retrieve golf balls driven 
into a pond, or other water hazard. The unit 
can be attached or detached quickly, and car- 
ried conveniently in a 
pocket or a golf bag. 








Transcontinental Planes 
Get Static Suppressers 


STATIC forming on the surfaces of airplanes 
and interfering with radio reception is sup- 
pressed by a discharging unit recently de- 
veloped (P.S.M., Jan. ’39, p. 240) and now in 
regular use on transcontinental planes. The 
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photograph shows the suppresser removed Clipped to a golf-club shank, the net is handy for 
from its housing cylinder in the plane’s tail. lifting balls out of water hazards, as shown above 


This chocolate-flavored exerciser appeals to a dog's good taste 
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ADE of rubber, a dura- 

ble exercising strap for 
dogs has no metal parts that 
can injure a dog’s teeth, 
mouth, or gums as he chews 
and tugs on it. To encourage 
the animal to play with it, 
both ends of the strap are 
impregnated with a strong 
chocolate scent. A solid-rub- 
ber guard in the center of 
the exerciser protects the 
hands of the owner as he 
holds one end while the dog 
tugs on the other, as shown 
at the left. 














Harpooning a whip ray from the bow 
of a small boat off the Florida Keys 


Students using their 
trigonometry to plot 
a course on a week- 
end cruise aboard the 
schoolship" Winslow" 


The boys man and 
command the sixty- 
five-foot schooner at 
sea. At left they are 
reefing the mainsail 


Schoolboys of the Sea 


ACING across Biscayne Bay, at Miami, 
Fla., in a fleet of Moth-class sailboats, 
dingies, and Cape Cod knockabouts, and 

scudding over to the Bahamas in a swift 
sixty-five-foot schooner, is not only recreation 
but serious business to the students of a 
unique “prep” school that migrates to the 
North Woods in the spring and fall, and to 
Florida in the winter. 

In this Adirondack-Florida school, sailing 
ind navigating a boat form a definite and 
hrilling part of the program. The training is 
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used not only to foster alertness and build 
strong muscles, but to help teach physics and 
mathematics. And, as an extra-curricular 
activity, sailing has been developed into a 
major sport, ranking with the football or 
basketball of more conventional schools and 
colleges! 

Within the last few years, small-boat sail- 
ing and racing, as an athletic and recreational 
activity, has been taking hold rapidly in 
American colleges. An indication of how the 
sport is spreading is shown by the entry list 
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Aboard the "Winslow," a boy helmsman watches 
as his shipmates execute a difficult sail maneuver 
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Aloft on the ratlines. Climbing the 
sixty-foot masts is excellent train- 
ing for nerve and muscle. At right, 
students are observing marine life 
on the bottom, in shallow water, by 
the aid of a glass-bottomed bucket 


in the Boston Dingy Club regatta, held last 
fall on the waters of Charles River Basin, 
with the codperation of the Massachusetts 
Institute of Technology. More than 1,500 un- 
dergraduates, from twenty-seven colleges 
throughout the country, participated. In a 
similar regatta, held in the spring of 1936, 
only nine colleges were entered. 

In the Adirondack-Florida school, however, 
sailing is carried farther than mere incidental 
recreation. It was introduced thirty-five 
years ago by Paul C. Ransom, the founder, 
as an ideal mental and physical training that 
would get into the veins of the students and 
stick through the rest of their lives. 

Right at the beginning, a big sailing vessel, 
as well as a fleet of small boats, was con- 
sidered necessary. To put callouses on hands, 
and muscles on chests and arms, sixty-foot 
masts had to be climbed, large sails hoisted, 
and 200-pound anchors fished and catted. 
Only a large boat could furnish, under all 
weather conditions, the necessary exercise 
for muscle tone. And only on deep-sea 
cruises could the boys really learn navigation. 

The present flagship of the school, the 
sixty-five-foot schooner Winslow, was built 
to order, just two years ago, as an embodi- 
ment of all the knowledge of design gained 
from experience with earlier vessels. On it 
the students take cruises among the Florida 
Keys and to the Bahamas, every good week- 
end during the winter term. 

Although they are under the constant guid- 
ance of Capt. Ernest Schwarz, an old sailing 
master who in boyhood sailed on American 
clipper ships, the boys command and man the 
entire ship. On some of these cruises they go 
deep-sea fishing, or harpooning for whip rays 
and sawfish. The ship carries several diving 
outfits, and often the students go down in 
these to explore the amazing marine life on 
the bottom of the ocean. 

Instead of the usual football eleven and 
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baseball nine, with their cap- 
tains and managers, the 
school has its yacht club, 
with its commodore, vice and 
rear commodores, and fleet 
captains. Members are rated, 
according to ability, as com- 
mon seamen, able seamen, 
midshipmen, and_ ensigns. 
Ensigns must be able not 
only to handle a pelorus, read 
a weather map, name cloud 
types, and work a traverse 
course at sea, but also to 
calculate latitude and longi- 
tude by shooting the sun with 
a sextant. 

Between week-end cruises 
in the Winslow, the small- 
boat fleet goes into action. 
Intramural racing is done 
after school hours in the 4 
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natty little Moth-class boats. Capt. Ernest Schwarz, who, as a boy, satled on the clipper ships, 
One of the yacht-club officers showing a youthful mariner how to "shoot the sun" with a sextant 


oversees the starts, while an- 

other polices the course. Two 

motor launches stand by for emergency 
rescues. Although the northern home of 
the school is high in the Adirondack Moun- 
tains, plans are already under way to es- 
tablish another fleet there, on Rainbow 
Lake. 

One of the predecessors of the schoolship 
Winslow was a ninety foot reproduction of 
Columbus’s caravel Santa Maria, luxurious- 
ly fitted with electric lights, a fully equip- 
ped kitchen, and oak-paneled dining room. 

Started to help create a permanent hob- 
by for the students, and to instill in them a 
lasting love for the outdoors, the sailing 
activities of the school have been conspicu- 
ously successful. Graduates already in- 
clude many world travelers, yachtsmen, 
explorers, and nature writers. 
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Diving suits make it possible for the stu- 
dents to explore the ocean floor. Here a 
boy is going over the side for a little 
laboratory work in marine biology. Left, 
higher education in the ship's rigging 





Motor Fuel 


Is Chilled 
for Safety 


TO REDUCE the fire 
hazard in airplanes, 
Assen Jordanoff, New 
York transport pilot 
and aeronautical engi- 
neer, has developed a 
method of cooling 
gasoline in plane 
tanks to make it prac- 
tically noninflamma- 
ble. His equipment 
employs dry ice and 
alcohol to lower the 
gasoline to a temper- 
ature of 148 degrees 
below zero, F. The 
fuel is heated to nor- 
mal temperature as 


Pilot Assen Jordanoff taking the temperature of "frozen gasoline" in his fuel tank it enters the engine. 


4l 
“Feelers on Template Measure Contours 


CONTOURS can be 
measured quickly and \ 
accurately with a nov- < - — Rods slide down 


el adjustable template through the tem- 

recently placed on the plate frame and 

market. Used as a poring locked ve 

precision tool in con- Pace to Mawar 
a desired contour 

struction and repair 

work on automobile 

bodies, boats, air- 

planes, and in weld- 

ing, pattern, and die 

shops, the unit con- 

sists of thirty-five 

slender metal rods 

that slide vertically 

through holes ina hori- 

zontal frame. Whenthe 

instrument is placed 

over the surface of a part, 

the metal rods automati- 

cally drop down into a 

position where they form 

an outline or contour of 

the surface. A grip on one 

end of the template is then 

squeezed to operate a lock- 

ing mechanism that holds 

the feeler rods firmly in 

position. The photographs 

at the right show the unit 

being used with a hydraulic 

jack to correct contours : — — 


er 


of body and frame. The new template in use for correcting the contour of a bent chassis frame 
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When the toy is launched in the air, the small plane releases itself 


Skate Registers Mileage 


SKATING DISTANCE in miles is automatical- 
ly registered on an odometer built into a 
rear wheel of a roller skate now available. 
Said to support a 300-pound man, the skate 
has an extension screw that changes its 
length when a folding handle at the back of 
the skate is turned. Toe clamps are easily 
adjustable by means of movable clamp rivets 
that fit into holes spaced at _ intervals. 
Crossed leather straps permit free ankle 
movement, and wheels are easily removed. 


In upper picture, arrow 
points to odometer wheel. 
Above, turning handle to 
change length of skate. 
Right, how wheels can be 
taken off for repairing 
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Glider Toy Copies 
Pickaback Plane 


SIXTEEN inches long, a toy 
pickaback plane now on the 
market is modeled after the 
composite twin airplane first 
developed in England (P.S.M., 
Jan. °35, p. 41). When the 
craft is launched by throwing 
it with the aid of a stick, 
the smaller plane, mounted on 
the back of the larger, auto- 
matically releases itself and 
goes into an inside loop while 
the mother ship glides on to a 
landing. Both planes are mad2 
of balsa wood and either may 
be flown separately. 








Grass Shears on Wheels 


TRIMMING grass along sidewalks or paths, 
under hedges, and around shrubbery is made 
easy with a novel pair of shears fitted with 
a thirty-two-inch handle and small wheels 
that make it resemble a miniature lawn 
mower. Squeezing the grip at the top of 
the handle operates the blades as they are 
pushed along the ground. 
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Slot-Machine Insurance 


INSURANCE is now sold like chewing gum. 
Drop a quarter in a new slot machine, write 
your name and the name of a beneficiary in 
the space provided, turn a crank, and out 
comes an accident insurance policy for 
$7,500, good for twenty-four hours. Above, a 
customer is signing on the dotted line. 


Light Shines, Bell Rings 
When Car Is Backed 


ATTACHED to the rear bumper of a car, a 
new automobile accessory that combines a 
bell and a light helps prevent accidents in 
backing. Operated by a dashboard switch 
placed close to the gearshift lever’s backing 
position, the unit throws a strong light be- 
hind the car to aid the driver’s rearward vi- 
sion while ringing the built-in bell to warn 
persons in the way. Details of the accessory 
are pictured in the inset below. 














Controlled byadashboard 
switch, this car accessory 
reduces danger in backing 


Pilots Study Navigation on Tiny Globes 


Be 


Students of aerial navigation working out problems on white hemispheres 
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IN ONE of the courses 
given to U. S. Army avia- 
tion students at the 9th 
3ombardment Group navi- 
gation school, Mitchel Field, 
Long Island, N. Y., budding 
pilots and navigators solve 
triangulation, direction-find- 
ing, and locating problems 
with the aid of small white 
hemispheres on which they 
can plot out their work in 
pencil. Using the white 
half globes, the students are 
better able to visualize lati- 
tude, longitude, great-circle 
routes, and other factors of 
aeronautical navigation 
puzzling to beginners. The 
photograph shows three of 
the students at work. 
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Pet Shops Wrap Fish 
in Transparent Bags 


CUSTOMERS of pet shops selling gold- 
fish and various tropical species can 
watch their purchases swim around as 
they are carried to home aquariums in 
novel transparent bags just introduced. 
Made of waterproof, transparent cellu- 
: lose material, in various sizes, the fish 
= = 2 ‘ bags have reénforced handles for ease in 
» ” me: carrying. When the container has been 
y a yas partially filled with water, the fisk are 

transferred to it from the store tank. 
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Drug Stimulates Plants 


SULFANILAMIDE, the wonder drug that 
is medicine’s newest and most sensational 
weapon against many types of deadly 
disease (P.S.M., Mar. ’39, p. 63), appears 
in a new role in a report by Dr. N. H. 
Grace, Canadian scientist. Applied in di- 
lute solutions, the chemical has been 

Fish purchases can be carried home in bags like this found to speed up the growth of plants. 





Farmhouses and Barns Are Made of Steel 


All-steel farmhouse 

and outbuildings near 

Jasper, Ala. The pic- 

ture below shows the 

.. shack from which ten- 

. a om ants moved into the 

rd experimental structure 
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vi- LL-STEEL farmhouses and auxiliary 

ld, buildings have recently been construct- 

ng ed for the Federal Farm Security Adminis- 

ive tration near Jasper, Ala., as an experiment 

id- in low-cost farm housing. All 

ms buildings in the experimental 

ite homestead pictured above are 

ley made of steel, set on steel 

in piers sunk into the ground. 

ite The dwelling has a living 

are room, three bedrooms, combi- 

ti- nation dining room and kitch- 

cle en, porch, insulated walls, 

of and a special fireplace that 

on loubles as a furnace in win- 

"he ter. Outbuildings include a 


od barn, smokehouse, poultry 
house, and privy. 
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ilds the WORLDS 


Ray Arden with the first of his midget airplane motors, 
completed in 1908. His present world's smallest engine 
is seen at right, above, with its immediate predecessor 


MAGINE a motor so tiny it spins 18,000 

times on a single drop of gasoline! Imag- 

ine a spark plug so minute it is hardly 
larger than the head of a safety match, yet 
so perfect it will fire 300 times a second! 
Imagine a carefully designed power plant, 
complete in every detail, that weighs less 
than a .22 caliber cartridge! 

That world’s smallest gaso- 
line motor has just been com- 
pleted in the workshop of a 
Baldwin, N. Y., inventor. 
Among the towering struc- 
tures, the rainbow colors, the 
thrilling pageantry of the 
New York World’s Fair, it 
will form an exhibit spec- 
tacular because of its little- 
ness. The story of this tiny 
power plant and of the thirty- 
year ambition which led to 
its creation, is the story of 
an extraordinary inventor— 
Ray Arden, creator of Lilli- 
putian machines. 

Ever since he was in kin- 
dergarten, Arden has been 
inventing things. One day, 
when he was only five years 


90 


old, his grandfather, who had noticed his 
mechanical precocity, brought him two ailing 
timepieces. He had wagered a friend that 
the child could fix a broken clock. As an 
incentive, he promised to give the boy the 
second timepiece if he repaired the first. As 
soon as young Arden had won his reward, he 
used the clockwork mechanism to propel his 


Special tools used in making the pygmy engine, compared with a match 
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first invention, a toy automobile with two 
speeds, one for level ground, the other for 
inclines. By slipping the clockwork motor 
into place so that either a large or a small 
cogwheel engaged the ground, the kinder- 
garten inventor could make his toy go fast 
or slow, as he desired. 

By the time he was eleven, he was riding 
around in a homemade steam automobile. A 
relative had died and left the boy a half- 
horsepower steam engine which had been 
used to run a lathe in a back-yard machine 
shop. Automobiles were still a novelty in 
1904 when young Arden steered his cracker- 
box limousine around the block with a long 
trail of shouting boys racing behind. 
A New York City newspaper ran a 
special article on the event with a 
picture of the youthful inventor seated 
in his “road locomotive.” 

About this time, he acquired a huge 
steam whistle which had seen service 


a 


By 
John E. 
Lodge 


on a launch. With this mounted on his steam 
car, he pulled up in front of his home and 
let off an ear-piercing blast that rattled win- 
dows on both sides of the street. When heads 
popped from doors and windows to see what 
was going on, he opened the throttle and 
prepared to get under way in a blaze of 
glory. But the machine refused to budge. 
That one toot of the whistle had used up all 
the steam in the boiler! 

The following winter, something occurred 
that made him neglect his steam machine 
and devote himself to the work that has made 
him famous. A neighbor took him to see a 
sportsman’s show at the old Madison Square 
Garden. Before one of the booths, the 
boy remained rooted all afternoon. 
Supper time came and went. At 
eleven o’clock at night, when the show 
closed, he was one of the last to leave. 
The exhibit that had held him fasci- 
nated was a six-foot model biplane 


Here Arden is using a cathode-ray oscillograph to measure the efficiency of one of his power plants. 
Such tests have shown that his latest product, which weighs only an eighth of an ounce, is more 
efficient, for each cubic inch of cylinder space, than the best modern two-cycle motor-boat engines! 
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In addition to building midget motors, Arden has taken out more than 400 
patents on inventions of many kinds. Here he is demonstrating his range- 
finding telescopic rifle sight, said to be a great improvement in its field 


equipped with a crude single-cylinder gaso- 
line engine weighing only two pounds. Both 
were the handiwork of A. M. Herring, an 
engineer who had worked with Octave Cha- 
nute during the latter’s pioneer gliding ex- 
periments in 1895. The model had been placed 
in the booth to attract attention to a motor- 
boat engine that Herring had on display. 

But Arden hardly saw the marine ‘motor. 
Day after day, as long as the show lasted, he 
returned to gaze on the tiny motor and the 
flying machine. He determined to build the 
smallest aerial motor in the world. For 
thirty years and more, he has been 
spending odd hours working toward his 
goal. Year after year, he has seen his 
little engines better former marks until, 
today, his World’s Fair exhibit has 
broken all records for miniature aerial 
power plants. 

During the winter of 1907-8, young 
Arden rushed home from school every 
day and buried himself in his base- 
ment workshop. Without any previous 
training and with only relatively crude 
tools to help him, he built a motor half 
the weight of Herring’s. This four- 
cycle, single-cylinder engine spun, at 
3,000 revolutions a minute, a primitive 
propeller fashioned of steel rods cov- 
ered with oiled silk. Arden still has 
this first of his long line of midget en- 
gines. Even today, more than thirty 
years after it was built, it runs as well 
as ever. In the summer of 1908, this 
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Adam of the Arden 
motors pushed a model 
biplane, with a wing 
spread of six and a half 
feet, into the air on a 
long flight across a 
race track on the north- 
ern edge of New York 
City. 

The machine with its 
one-pound motor was 
exhibited at one of the 
first aeronautical shows 
ever held in New York. 
Alexander Graham Bell, 
inventor of the tele- 
phone, was greatly in- 
terested in young Ar- 
den and his’ work. 
After the show was 
over, he gave the boy a 
number of the cells 
from his famous tetra- 
hedral kite for experi- 
mental purposes. 

Another innovation 
of Arden’s, not long 
afterwards, attracted 
the attention of addi- 
tional pioneers in aerial navigation. At the 
time, the best spark coil weighed three quar- 
ters of a pound and gave a spark half an 
inch long. Characteristically, Arden decided 
to make a smaller coil. He succeeded in pro- 
ducing one that cut the weight by a third 
and yet gave a spark half again as long. 
Glenn Curtiss was one of his first customers, 
and the coil was used on the motor of a pro- 
peller-driven wind wagon built by Curtiss 
years before he rose from the ground in his 
first crude biplane. 
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Parts of the smallest aircraft engine, 
compared with acigarette. Assembled, 
it can be carried in a spectacle case 


POPULAR SCIENCE 





The motor in operation, spinning a propeller 18,000 
revolutions a minute. Below, a medicine dropper is 
being used to fill the fuel tank, which holds just 
four drops of a special mixture of gasoline and oil 


Since producing that smaller 
coil, Arden has developed a long 
string of midget innovations, 
almost all of them advances in 
the direction of compactness, 
lightness, and reduced size. All 
told, he has taken out more 
than 400 patents. They cover 
everything from toys and elec- 
tric-clock improvements to gun 
sights and surgical instruments. 
For years, Arden has been rec- 
ognized as one of the ace toy 
inventors of the country. Sev- 
eral new trends in playthings 
have come from his Baldwin 
workshop. Once, a manufac- 
turer paid him $1,000 for a 
week’s work. During that time, 
Arden redesigned a faulty toy 
that had been advertised and 
then found defective in design. 

But, all through these years while he was 
bringing out profitable innovations, Arden 
was devoting his spare time to building smaller 
and smaller engines. By 1910, he had produced 
a two-cylinder midget which weighed only 
fourteen ounces. In the quarter of a century 
that followed, Arden whittled off more than 
twelve additional ounces. In 1936, his two- 
sunce motor, humming like an angry bee, 
spun a ten-inch propeller at 12,000 revolu- 
tions a minute. Based on a new principle, 
the single-cylinder, two-cycle power plant 
has a bore and stroke of only half an inch. 
Ine of America’s leading toy manufacturers 
Ss planning to put a refined model of this 
notor on the market in the near future. 

Last year, just thirty years after he com- 
leted his first miniature power plant, Arden 
assed a goal of long standing, producing a 
notor that weighed less than an ounce. It 
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Here the diminutive 
spark plug is dwarfed 
by a book of matches eighth of 


has a bore and stroke of only five 
sixteenths of an inch and spins its 
propeller at 15,000 revolutions a 
minute. Complete with the pro- 
peller, the Tom Thumb motor 
weighs but 215 grains, approxi- 
mately three eighths of an ounce. 
Work on his World's Fair Lilli- 
putian engine, which slices this 
weight to one third, or only an 
an ounce, commenced 
early last autumn. It was finished 
about the first of the year. The pygmy spark 
plug alone took Arden 100 hours to make. 
It weighs, completely assembled, only four 
and a half grains. Platinum-iridium forms 
the electrodes, with fused quartz for the in- 
sulating material and heat-treated alloy steel 
for the base of the plug. So delicate was 
the work of turning out these parts that 
diamond-pointed tools were used for the cut- 
ting, with fine copper wire and diamond dust 
employed for drilling through the quartz. 
Arden has reduced the weight so nearly to 
the minimum on his little engines that, in 
spite of infinite care, he was able to save 
only 1/8,000 of a pound in turning out this 
latest spark plug. Before he could begin 
work on the engine, he had to make a 
special kit of midget tools—taps, dies, drills, 
and laps no longer than a kitchen match. 
The work is (Continued on page 240) 
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Home Chemist Creates an Industry 
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LASTIC materials of 

all kinds can now be 

plated with thin coat- 
ings of gold, silver, and 
other metals as the result 
of a new chemical process 
worked out by Bernard 
F. Walker, a young inven- 
tor whose inspiration for 
the idea came while he 
was experimenting in a 
modest home - chemistry 
laboratory. Leaving high 
school at Far Rockaway, 
N. Y., a few years ago, 
Walker went to France 
with his father, a Euro- 
pean representative for 
American business firms. While studying in 
Paris, young Walker became interested in 
chemistry, set up a small laboratory in his 
home, and began experimenting with metal 
plating on glass. Knowing that a French 
manufacturer had been anxious to develop a 
process of plating plastics with metal, Walk- 
er’s father suggested that he switch to this 
problem. In less than two years, the young 
chemist had the solution. 

The secret lies in a bonding coat consisting 
of two chemical substances which are ap- 
plied to the plastic separately by a tumbling 
or agitation process. This gives the plastic 
piece a smoky gray surface which has a nat- 
ural affinity for metal when immersed in an 
electroplating bath. The metal coating can 
be applied in any thickness up to 1/100 of an 
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This safety razor, made of plastic with a 
silver plating, is lighter than a metal one 


Bernard F. Walker in his 
laboratory. Below, some 
common plastic articles, 
with and without their 
coats of metal applied 


inch, and, according to 
the inventor, it will not 
peel off and can be re- 
moved only by scraping 
with a sharp instrument. 

One illustration of the 
thousands of possible 
uses for the new process 
is demonstrated by a 
plastic safety-razor unit, 
pictured above, that is 
coated with a thin plat- 
ing of silver. Although the razor has the ap- 
pearance of regular metal types, it is very 
much lighter in weight. 

Since the plastic part being plated may be 
masked, to allow the coat of metal to adhere 
only to exposed portions, intricate designs 
simulating inlays may be laid on either 
molded or laminated plastic materials. Brand 
names can be plated on plastic containers, 
and monograms on boxes designed for vari- 
ous purposes. Elaborate designs in metal 
can be applied to buttons, combs, cosmetic 
containers, pencils, pens, and practically any 
number of other popular items. 

From an idea in a home chemistry lab, 
Walker has seen his plating process grow by 
leaps and bounds into a thriving and im- 
portant young industry. 
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Hydraulic pressure raises the stewards’ stand at start of race 


Cuticle ““Pen’’ Aids Manicure 


Wh 


1 the button is pressed, cuticle 


solvent squirts onto the finger nail 


MA 
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CARE of the finger 
nails is simplified by 
a novel manicure ac- 
cessory resembling a 
fountain pen. When 
a button on the side 
of the device is 
pressed, a small 
amount of liquid is 
squirted around the 
cuticle, the dead skin 
around the base of 
the nail, to dissolve 
it. This loosened skin 
is then scraped off 
with the point of the 
pen, resembling an or- 
dinary cuticle stick. 


Hydraulic Elevator 
Raises Tower for 
Race-Track Officials 


RISING from ground level on a 
hydraulically operated steel shaft 
like a garage oiling rack, the 
stewards’ booth at a California 
race track is elevated to a height 
of twenty feet before the start of 
each race. Between events, the of- 
ficial observation booth is lowered 
to the ground to allow spectators 
a clear view of the mechanical 
board that lists betting odds. 


Bottle Refrigerator 
Holds Beverages 
A NOVEL beverage refrigerator 
that also serves as a display and 
dispensing cabinet for stores is 
made in the form of an eight- 


foot-high bottle. To attract at- 
tention, the refrigerator door is 
outlined with a green neon-type 
tube and fitted with a glass win- 
dow so that customers can see 
bottles arranged on seven inside 
shelves that may be revolved. 
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- Jumbo Candid 


TAKES FAST-ACTION 


By 
=a Andrew R. Boone 
* 
Below, Hood sets the diephregm. fi 


stays wide open for focusing, then 
"stops down" when shutter is tripped 


Gordon Head sights his big camera to make 
a fast-action shot. It has candid-camera 
flexibility, yet it takes large pictures 





This movie-set storm striking o shif 
was caught at 1/1,200 second 
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Camera 


PORTRAITS 


OMBINING the quali- 
ties of speed cameras 








with those of a por- 
trait instrument, a new light- 
weight camera has been de- 
vised by Gordon Head, Holly- 
wood photographer, for snap- 
ping portraits and picturing 
fast action on moving-picture 
sets without taking his eyes 
from the scene. 

Called an “action-portrait 
camera,” the big box makes 
unnecessary the flowing black 
cloth ordinarily used by por- 
trait men. Head makes all 
preliminary adjustments to 
lens and shutter, inserts an 
eight by ten-inch plate, and 
removes the slide. He then 
peers through a special find- 
er at a ground glass that 
shows the image entering the 


one 





sees exactly what he will get 
on the plate, while the plate is in position for the 




















































The back may be both tilted and turned while the lens remains 
stationary, to bring all parts of a picture into the same plane 
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lens. Thus, the photographer Mounted on a special tripod, it is as easy to aim and focus as a miniature 


shutter automatically sets the iris 
instant exposure. While he focuses the cam- diaphragm to a predetermined stop. 

era, the lens remains wide open. Then, when Head built the camera, which weighs 
he snaps the shutter, an arm connected with twenty-five pounds, of duralumin. It can be 


operated at shutter speeds varying 
from four seconds to 1/2,000 of a 
second. It may be “panned,” or 
turned on its tripod, like a moving- 
picture camera, permitting the oper- 
ator to follow the action. The camera 
is equipped with a back which may 
be tilted and swung sideways, thus 
bringing both near and distant ob- 
jects into the same apparent plane, 
which heightens the degree of sharp- 
ness on all parts of the plate. The 
plate holder may be revolved without 
being removed, a series of steplike 
light traps keeping all light from 
the camera’s interior. Finally, each 
leg of the special tripod is locked by 
means of a single clamp, instead of 
the customary two. 

With this camera, it is possible 
for the first time to take large-size, 
action pictures with the same con- 
venience afforded by the small can- 
did camera; and the pictures have 
the same high quality as a carefully 
composed portrait. 





Vacuum Pump Runs 
Windshield Wiper 


WINDSHIELD wipers operate 
at constant speed even when 
a car is laboring uphill or ac- 
celerating rapidly, when a new 
vacuum pump is installed. A 
special check valve opens a 
line from the wiper to the 
source of vacuum that is 
greatest at the time—either 
the intake manifold or the 
pump, driven by the fan belt. 


Book Becomes Toy Circus Tent 


A PICTURE BOOK of zoo animals that changes into a re- 
volving toy circus tent is a children’s novelty just placed 
on the market. When the story about the various animals 
and how they are captured has been read, the book’s page 
ends are folded and mounted so that the resulting circus 
tent revolves on a wooden pedestal. 


Fabric-Covered 
Piano Matches 
Furnishings 


PIANOS that match wall 
paper, curtains, or draper- 
ies of the rooms in which 
they are placed, strike a 
new note in interior deco- 
ration for homes. As shown 
in the photograph at the 
right, the piano, except for 
the keyboard unit, is cov- 
ered with a figured fabric 
which in this case matches 
the draperies hanging at 
either side of the instru- 
ment. If the owner of the 
piano tires of the cover 
fabric, or plans to change 
the decorating scheme of 
the room, he can have the 
instrument re-covered with 
a different fabric to match 
the new materials. Piano is covered with fabric to match wall paper or curtains 
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SHORT-WAVE TRANSMITTER 
IN AIRLINER BROADCASTS.) 
CONTINUOUS SIGNAL WHILE! 
PLANE |5 1N_ALR) , 


ANGLES SHOWN 
GY DIRECTION 
FINDERS 





PLANE 
OFF COURSE 


STATION 
















DOUBLE-LOOP AERIALS 
XA AUTOMATICALLY FOLLOW 
vd ‘ PLANE,AS SHOWN 
* BY ARROWS 
‘ 
ral _- 


J f : 
f 







Altitude —j 
Finder 





DIRECTION AND 
ALTITUDE OF 
PLANE 


ERECTED in pairs at fifty-mile intervals 
along a major airway, automatic radio di- 
rection-finder stations would follow a plane’s 
flight from beginning to end, in a system 
proposed by a California inventor to speed 
aid in case of forced landings. At each sta- 
tion, two aerials receive continuous signals 
from a wind-powered transmitter in the 
plane. One aerial, the “direction finder,” au- 
tomatically rotates on a vertical axis to 
equalize the strength of signals picked up 
by its right-angle loops. Its movement, 
graphed on a revolving drum, shows the com- 
pass bearing of the plane from the station 
it all times. The other aerial, the “altitude 
finder,” rotates similarly on a horizontal axis 
to show the elevation of the plane. Compar- 
ing the records of each pair of stations shows 
he position and altitude of the plane at any 
noment. In case of a crash, the loops remain 
ointing to the direction of the last signal. 
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New Flexible Plastic Material 
Used in Making Model 


A material used in washable 
playing cards forms the trim 
clipper-ship model at left 


clipper-ship model re- 

cently completed by 

Fred Harris, of Petros, 

Tenn. The unusual 

model, seen in the ac- 

companying photo- 

graph, is an accurate- 

ly scaled reproduction 

of the famous clipper 

ship Cutty Sark, in her 

time one of the fastest 

vessels afloat. Easily 

OMMONLY used in decks of washable worked, the flexible plastic material is said 

playing cards, a noninflammable cellu- to lend itself well to model making. It is 

lose plastic material forms not only the deck easily cleaned with soap and water, and has 
but also the hull, sails, and other parts of a great color stability. 


Carrier Lifts 
Patient off 
Hospital Bed 


HOSPITAL patients 
are easily lifted from 
their beds and rolled to 
operating, X-ray, or 
special - treatment 
rooms in a novel in- 
valid lift just intro- 
duced. Six canvas 
bands are inserted un- 
der the patient and 
their ends hooked to a 
tubular lifting frame- 
work mounted on a 
wheeled base. Turning 
a handle on the device 
operates a gear mech- 
anism that raises the 
patient gently off the 
bed for wheeling to any 
part of the hospital. When a crank is turned, canvas bands lift the patient gently off the bed 


| ie 
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Christopher and Mau- 
reen Elliott enjoying 
a ride on their back- 
yard merry-go-round 





Propeller Drives Homemade 


ia 


Flying Merry-Go-Round 


ty 


FLYING merry-go-round 
A in their own back yard 
is the pride and joy of young 
Christopher Elliott and his 
sister Maureen, of Beccles, 
Suffolk, England. Built by 
their father, the novel whirli- 
gig has a two-passenger open 
gondola suspended from twin 
booms that revolve around a 
central post firmly set into 
concrete. Driving power for 
the unusual homemade flying 
machine is furnished by a 
one-horsepower gasoline en- 
gine that whirls a twenty- 
three-inch wooden propeller 
incased in a protective cowl- 
ing of wire and metal. Cross 
bracing between booms and 

Contact! The young pilot spins the prop while his passenger looks on center post adds stability. 
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ODD TESTS SHOW EFFECTS 


O FIND out what heat and hu- 

midity do to the human body, 

perspiring volunteers are play- 
ing with marbles and rolling dice in 
a cork-lined heat chamber at a 
Pittsburgh, Pa., laboratory. Living 
for hours at a time in a man-made 
inferno, these human guinea pigs 
try novel tests that may point the 
way to better health and comfort 
for thousands of workers. 

A curious reason lies behind the 
experiments—the fact that high hv- 
midity is essential for handling 
thread and yarn successfully, in 
making cloth. Years ago, the tex- 
tile industry began to flourish in 
Manchester, England, because of 
the dampness of the atmosphere 
Later, for the same cause, it grew 
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The apparatus below measures the con. 
sumption of oxygen by the body in tests 


Thermometer with skin-contact sloneat 
for determining surface temperatures 


102 POPULAR SCIENCE 








> at. 


of? x’ 






















d hvu- to giant proportions in our own Ne a 
body, land States. Humidity gave the worké™§ 
play- discomfort there, because of the low avermg 
lice in temperature. But in the South, wheng 
at a textile industry has been migrating ag 
Living cently, humidity plus heat add up to@ 
-made serious problem. 5 

pigs Just how much temperature and ht@ 


at the can a worker stand without being ham 
To answer this question, the American® 





ym fort : F 
ciety of Heating and Ventilating Engineey 
1d the has constructed a “sweat box” or heat-in®§ 
rh hu- sulated test chamber within which high tem- ~ 
ndling eet ht hogan ag Bes gre 
, 3 controlled. ‘hile subjects labor here a 
” > work simulating factory tasks, research By WALTER E. BURTON 
ish in workers periodically measure their body tem- 
se of perature, pulse rate, quantity of perspiration, 
phere changes in the blood, and other physical re- Thi , Pee SS 
” grew actions, as shown on the following pages. seattle enill eigenen ot the right oo 





ing weights according to throws of dice 
FO RR EI CE REGIS LET LS GLI LNT SLT E SCTE NE ESB RESO ORDER TIES ET 8. a 








he con- 
in tests 














TENCE MAY, 1939 





A subject getting 
a blood test. In- 
crease of white 
corpuscles shows 
effects of work 


At high humidity 
and tempera- 
tures, tasks like 
this are not easy 


Since people soon learn to do rou- 
tine work while mentally asleep, the 
master of ceremonies in this man- 
made hell, F. C. Houghten, has de- 
vised fiendishly ingenious tasks, that 
depend upon chance, to force con- 
stant alertness. You may see one of 
the subjects drop a brass marble into 
a hopper. Picked up by any one of a 
series of hidden buckets on a moving 
belt, the marble finally pops out of 
the machine and down a chute, any- 
where from thirty seconds to two and 
a half minutes later. The subject 
must jot down the time upon a card. 
Then he tosses a pair of dice. The 
number on one die indicates which of 
six weights he must pick up; the 
number on the other die shows on 
which of six circles he must place it. 
This goes on for three to four hours. 
It sounds childishly simple, but it’s 
real he-man’s work when the ther- 
mometer sizzles at ninety degrees and 
the humidity stands at ninety percent. 

For the first time, the tests reveal 
accurately just what happens when 
heat and humidity combine to tor- 
ment you. Up go your body tempera- 
ture and your pulse rate, the most 


Human guinea pigs are weighed on scales sensitive to half an ounce after a session in the laboratory 
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significant of your body’s numerous symp- 
toms of distress. In a typical experiment, a 
145-pound man spent four hours working in 
the “sweat box” with the temperature at 
ninety degrees, and seventy-five-percent hu- 
midity. His body temperature rose from 98.8 
to 100 degrees. His pulse rate leaped from 
seventy to 120 beats a minute. White cor- 
puscles multiplied in his blood. His respira- 
tion suffered. He lost more than three 
pounds of weight, mostly by evaporation of 
the perspiration that streamed from his 
body. Such profound physical effects, when 
allowed to proceed too far, are believed the 
cause of heat prostration—and, short of that 
point, of dizziness that impairs workers’ ef- 
ficiency and may lead to serious accidents. 

A person in good health, scores of experi- 
ments indicate, should be able to work for 
three hours straight in a temperature of 
ninety-five degrees, with fifty-percent hu- 
midity; or at eighty-seven-degree tempera- 
ture with humidity of ninety percent. For 
shorter periods, greater extremes can safely 
be endured. Houghten himself has worked 
thirty to forty-five minutes in 160-degree 
heat, with the humidity at ten percent. At 
the same temperature and ninety-percent 
humidity, however, only a few minutes’ work 
could be done safely. 
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A door like that of a refrigerator separates the "hot room" from the anteroom where checking is done 








A technician takes a sample of blood from a subject's 
hand, which is thrust out through an opening in the 
cork-lined wall of the hot, steamy, man-made inferno 
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Dr. Earl S. Johnston with his device for measuring chlorophyll in plants 


Shows Why 
Plant Life 
Is Green 


To AID scientists in 
solving the secrets of 
plant life, Dr. Earl S. 
Johnston, of the Smith- 
sonian Institution, 
Washington, D.C., has 
perfected a delicate in- 
strument that measures 
concentrations of chlo- 
rophyll, the green, life- 
sustaining coloring 
matter in plants, with 
an accuracy of one part 
in 10,000,000. When 
chlorophyll extracted 
from a plant is dis- 
solved in a solvent, the 
amount of illumination 
that passes through this 
light-absorbing sub- 
stance is measured to re- 
veal the concentration. 


New Crop Duster Is Carried on Tractor 


MOUNTED directly behind the driver’s seat 
of a tractor, a blower-type insecticide duster 
is a new weapon for farmers in their war on 


the boll weevil and other insect pests. Pow- 
dered poison carried in a hopper is blown by 
a fan operated by the tractor motor, out 


through an adjustable spout in a heavy, roll- 
ing cloud that is said to reach from sixty to 
eighty plant rows at one time. Whirling agi- 
tators within the hopper break up lumps in 
the insecticide powder and prevent it from 
packing down to clog the outlet. 
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Insecticide powder is blown out in a rolling cloud that covers sixty to eighty rows of plants at a time 
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Treat Inflamed Eyes 
with Radio Waves 


INFLAMED eyes are now being treated 
with ultrashort radio waves in the Roy- 
al Westminster Ophthalmic Hospital, 


Cushion Counts the Bumps 
in New Car-Ride Analyzer 


TO MEASURE road shocks and car vibrations 
transmitted to automobile passengers, Arthur J. 
Schamehorn, of Milford, Mich., has developed an 
ingenious “ride analyzer.”’ A car driver sits with 
his back resting against an inflated rubber cush- 
ion connected through a rubber tube to a dia- 
phragm within the housing of the recording 
instrument beside him. As car vibrations force 
the driver’s body against the cushion, changes in 
its internal air pressure, as transmitted through 
the tube, cause the diaphragm to jiggle a record- 
ing pen across a moving strip of paper. 


TUBE FROM < 

| ai CUSHION IAPHRAGM A080 Toe | How the new "ride an- 
| 3 me foo a alyzer" is used in a 
car. Drawing at left 
explains operation of 
recording instrument 





| SHOCKS 4 
| RECORDED“ RUBBER ROLLERS 
| ON TAPE MOVE TAPE 


London, England. A large electrode is buried 
beneath the patient’s pillow, while smaller 
electrodes, swathed in soft padding, are ap- 
plied directly to his eyes, as shown above. 
Only a sensation of slight warmth is said to 
be felt as the six-meter radio waves, only 
slightly longer than those used for television 


broadcasts, perform their healing work. 


Filing Cabinets 
of Fiber Board 
Are Collapsible 


FILING cabinets made of 
composition fiber board, 
that can be folded up for 
compact storage when not 
in use, are now available to indi- 
viduals and offices. The fiber panels 
that make up the file drawers and 
cabinets have reénforcing steel edges 
and a locking-pin arrangement that 
make it easy to put them together. 
Steel frames hold the units rigid 
when stacked one upon another. At 
the right, the method of putting the 
cabinets together is shown. 
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File unit assembled, ready 
for stacking. Below, put- 
ting the cabinet together 
with the steel locking pins 











ARCHING silently 

through snow - covered 

highlands, a band of 
fifty hunters scanned the coun- 
try intently in the hope of sight- 
ing a two-point buck. They 
walked softly, making no un- 
necessary sound or movement 
that might frighten game, for 
they knew that they must ap- 
proach within close range in 
order to get. in a killing shot. 
Instead of modern, high-power 
rifles they carried strong bows 
and quivers full of broadhead 
arrows. 

These modern Robin Hoods 
were hunting over the Eight 
Mile Game Reserve in the State 
of Washington, newest of the 
happy hunting grounds set aside 
for the use of bow-and-arrow 
sportsmen. Eleven states now 
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Robin Hood on skis. 
This is Kore T. Dur- 
yee, father of the 
Washington State re- 
serve for bow hunters 








|. M. Stamps, Seattle 
business man, smiles 
over a 150-pound, two- 
point black-tailed 
buck he brought down 
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AND-ARROW SPORTSMEN 


Two archers taking aim ata 
deer. At right, a hunter is 
reading one of the signs at 
the boundary of the reserve 


maintain such twentieth-cen- 
tury versions of Sherwood 
Forest, in which firearms are 
not allowed and the twang 
of the bowstring replaces the 
bang of the rifle. 

Late that morning, I. M. 
Stamps, Seattle business 
man, spotted a two-point 
black - tailed deer. Moving 
cautiously from tree to tree, 
he finally took careful aim 
at his quarry and drove a 
14%,-inch broadhead point 
clean through the shoulder. 

Daddy of Washington’s 
new game preserve is Kore 
T. Duryee, Seattle insurance 
man. For several years he 
had crusaded for a gunless 
hunting ground. Recently he 
sold State authorities on the 
idea, and now bowmen may 
roam at will through the 
eight-mile-long, heavily 
wooded reserve. Each may 
take one buck, provided it 
1as branched antlers, but no 
ear or grouse. Hunters pay 
he customary State hunt- 
ng-license fee, and may use 
ny combination of bow and 
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Men and women join in the gunless hunting. Sometimes parties of fifty tramp through the forest after game 


arrow, provided it has killing power. Bows 


with a forty-pound pull are the rule, with 
broadhead arrows of various widths. 
Lying high above sea level, a half hour’s 
drive north of Winthrop, Wash., and about 
280 miles by road to the northeast of Seattle, 


the Eight Mile Game Reserve follows Eight 

Mile Creek from its source to its mouth in 

Chewack Creek. Ranging from four to seven 

miles wide, the park has an elevation of 

3,000 feet at its entrance and rises to peaks 

as high as 8,000 feet. An automobile road 
runs through the mid- 
dle of the reserve for 
most of its length, and 
only in rare instances 
does a hunter have to 
carry his game for 
more than two miles to 
his car. 

Many archers take 
their families along on 
hunting trips, either 
tenting on regular 
camp grounds or driv- 
ing in each morning 
from a lodge eight 
miles away. On week- 
ends, parties of as 
many as fifty hunters, 
men and women, tramp 
through the forest in 
search of game. On a 
recent hunt, 300 does 
and fawns were sighted 
before a buck was en- 
countered. 

Popularity of the 
gunless hunting  pre- 
serves indicates. that 
the idea will spread to 
other states. 


Getting ready for the 
day's sport. Camp sites 
are provided inside the 
unusual game preserve 
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Choose Your 
Flavor in 
Lipstick 


LIPSTICK, like gum 
and soda pop, can 
now be obtained in a 
choice of flavors to 
suit the taste of the 
user. The stick-form 
lip rouge is made in 
a wide variety of 
fruit and beverage 
flavors, including 
peach, apricot, rye, 
champagne, banana, 
and pineapple. The 
three young women 
at the right are mak- 
ing a taste test of 
orange, wine, and pine- 
apple lipstick. 


These young women are testing lipstick in assorted fruit and beverage flavors 


Mechanical Eye Imitates Visual Defects 


WHAT does a highway traffic sign look 
like to a motorist suffering from astigma- 
tism? To answer this question for persons 
having normal vision, Frederick Hamilton, 
of Providence, R. I., developed a novel me- 
chanical eye. Two matched projectors pro- 
duce an image on a screen. Special lenses 
are then introduced to distort the picture 
just as a defective human eye distorts the 
images that it receives and transmits to the 
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brain. The instrument shows how dangerous 
automobile driving could be for motorists 
with visual defects. Unless they wear glasses, 
sufferers from astigmatism, for example, see 
some parts of the lettering on a highway 
warning sign more plainly than other parts. 


Lenses used in this 
projector duplicate 
various eye defects 





This is how letters look to 
a person of normal vision. 
Above, as seen by a person 
suffering from astigmatism 
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ARR TET TP ATH RATTEE 
Herbert S. Anderson at work in 
the studio where he carves his 
world-famous caricatures in wood 


S A BOY, on a cattle ranch in western 

A aise Herbert S. Anderson became 
addicted to whittling. When he was five, 

a cowboy gave him a pocketknife for a birth- 


day present. A few days later, when his 
father found him whittling a stick, Herbert 
received a stern lecture upon the evils of 
whittling. ‘“‘Boys who whittle,” his father as- 
sured him, “usually grow up to be idlers and 
ne’er-do-wells.”” Several years later Herbert 
Anderson received similar advice from a sixth- 
grade school teacher, who frankly told him 
that he was the dumbest and laziest boy in 
Colorado, after he’d been caught in the act 
of whittling behind his desk in the school 
classroom. 

Nevertheless, ‘“Andy” went right on whit- 
tling. He whittled wherever he followed the 
chuck wagons, whenever he wasn’t busy rid- 
ing the range, roping and branding steers, 
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HOW A COWBOY ARTIST 
IN AMUSING CARTOONS 


Two of "Andy's" creations, 
a New Mexico sheriff and 
his deputy. They got their 
man—he's inside the box 


breaking horses to the saddle, or performing 
similar duties of his cowpuncher boyhood 
and youth. By the time he was twenty he 
had become sufficiently skilled with his 
pocketknife to carve grotesque-looking cow- 
boys, funny old Indians, rawboned horses, 
and other familiar figures out of biocks of 
wood. These he passed around among his 
cowboy associates, just to hear the peals of 
laughter they invariably brought forth. 

At the age of twenty-five, Anderson made 
a trip to Denver and for the first time in his 
life saw street cars, paved streets, and con- 
gested motor traffic. The city terrified him, 
and his first trip through the downtown 
streets at the wheel of an old Model-T Ford 
left him so shaky in the knees that he had 
to get a drink to steady his nerves. 

In the saloon, as he sipped his ‘‘tonic,” he 
exhibited some of the pieces he had carved 
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CARVED OUT A FORTUNE 
“DRAWN FROM THE WOOD” 


—cowpunchers, Indians, horses, 
and cows. A group of men along 
the bar roared with laughter as 
they examined the products of 
“Andy’s” handicraft. An elderly 
fellow elbowed through the huddle, 
tapped the whittling cowboy on 
the shoulder, and croaked into his 
ear: “Say, lad! If I could whittle 
like that, I'd high-tail for Holly- 
wood. Those movie folks out there 
buy things like that—and they pay 
a lot of heavy dough!” 

Anderson, during all his years 
on the cattle range, had always dreamed 
that somewhere, somehow, he’d find some 
way to make a lot of money easy. And so, 
a few months later, he stepped from a train 
in Los Angeles. 

If he had found Denver noisy and bewil- 
dering, Los Angeles seemed like all hell 
turned loose! ‘‘Andy” couldn’t quite believe 
it when a friendly policeman told him that 


By JOHN EDWIN HOGG 
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Popular cartoon characters inspired this hillbilly group, exe- 
cuted for a famous movie star. Note the dog and the rooster 


the nearest large motion picture studio was 
fifteen miles from the railroad station—and 
still in Los Angeles. Nevertheless, with the 
aid of an old negro whom he hired as a 
guide, he eventually got to Hollywood to 
make the pleasing discovery that the mining 
man in the Denver saloon had given him 
sound advice. 

“Yes,” said the personnel manager at a 
well-known motion- 
picture studio, “we can 
use a fellow who’s as 
handy with a pocket- 
knife as you seem to 
be.”” Then he named a 
weekly salary that 
sounded to “Andy” like 
the combined monthly 
pay of about a dozen 
ranch hands. The 
whittling cowboy 
promptly accepted the 
offer. Many months 
later, some word about 
“Handy Andy,” as he 
became known around 
the movie lot, got to 
the ears of Walt Dis- 
ney, who lost no time 
in hiring him away 
from his first employ- 
ers. It seems, now, that 
the whole motion-pic- 
ture industry failed to 
recognize in this tall, 
lean, rawboned, ham- 
handed, whittling cow- 
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boy the world’s first, one-and-only jackknife 
cartoonist. 

Today, Herbert S. Anderson is copyrighted; 
the cowboy who whittled to the despair of 
his parents and teachers, has literally whit- 
tled his way to fame and fortune. His work 
is known and makes people laugh from one 
end of the country to the other. He still 
loathes cities, and that is why he lives at a 
delightful country estate tucked up in the 
foothills of the Malibu Mountains some miles 
from Calabasas. Up in this mountain snug- 
gery, where he lives behind snakeproof 
fences in a land well populated with rattle- 
snakes, deer, mountain lions, and bobcats, 
the whittling cowboy at work in his studio 
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Anderson's mountain hide-out. At the left is “Old 
Pete," a life-size wooden Indian. The carved fig- 
ure looks so real that visitors often speak to it 


slashes basswood blocks for six or eight 
hours each working day—at how much a 
slice nobody but “Andy” and the income-tax 
collectors knows! 

Luckily for him, perhaps, his output is 
limited to his own fairly high speed at mak- 
ing the chips fly. No other living person has 
yet succeeded in learning to carve western 
characters with the grotesque and humorous 
cartooning he puts into his work. Nobody 
can duplicate it except by casting it, and 
they can’t even do that without a pay-off 
under the whittling cowboy’s copyrights. 
Thus “Andy” finds himself in much the same 
position as the man who can paint a better 
picture or build a better mouse trap. As for 
competition—if he has any, he hasn’t found 
it yet. 

The outstanding characteristic of ‘“Andy’s” 
extraordinary whittling is his ability to pro- 
duce cartoons in the form of images carved 
from wood. He attempts nothing of beauty; 
all his work is homely, grotesque, and amus- 
ing. Every piece he carves literally bulges 
with that mysterious something that is 
broadly defined as ‘human interest.” He 
goes out for the accentuation of human and 
animal characteristics, using miscellaneous 
knives and chisels upon blocks of wood just 
as J. N. (“Ding’’) Darling, Herbert Johnson, 
and other famous cartoonists bring them out 
with strokes of a pen. One of his best sellers 
today is “Old Tex,’ a subject he carved some 
twelve years ago. 

“Old Tex,” if you’re familiar with him 
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from copies in tens of thousands of American 
homes, in art stores, novelty shops, and shop 
windows all over the country, is an old Mex- 
ican vaquero who used to ride the range with 
“Andy” in Colorado. He’s a snaggle-toothed 
old duffer, wearing a big sombrero tilted 
back on his head, and a week’s growth of 
beard. His nose is red, he’s twanging a 
guitar, and he looks as if he had enough 
tequila (Mexican cactus liquor) to be singing 
at the top of his raucous old voice a few 
minutes before time to close the saloon. ‘Old 
Tex” has made a tidy fortune for “Andy,” 
and the copyright royalties are still rolling in. 

Having grown up in the cow country where 
there are many Ute and Navajo Indians, 
Mexicans, and picturesque Americans of 
European descent, “Andy” has an inexhaus- 
tible stock of memories for the subjects he 
carves in wood. He not only knows cow- 
country people, but every detail of character, 
costume, and custom that makes them a race 
apart from other people of the world. To 
bring them to life from a block of basswood 
grown in Maine, a few skilled strokes with 
his razor-edged tools accentuates a pair of 
legs bowed from years in the saddle, slumped 
shoulders, a bulge in the midriff, a pair of 
knock knees, buck teeth, a bald head, a mis- 
shapen nose, or the slightly toed-in mocca- 
sins on the feet of an Indian. Every little de- 
tailis visualized before he makes the first cut. 

When he whittles animals, “Andy” car- 
toons horses, cows, dogs, or even pigs or 
chickens just as effectively as he does hu- 
mans. Art critics who have studied his work 
have proclaimed that he knows equine anat- 
omy as thoroughly as ever did America’s 
three greatest painters of horses—Frederic 
temington, Charles Russell, and the late 
Frank Tenney Johnson, who died a few days 
before these lines were written. But, unlike 
those famous painters of horses, “Andy” is 
never interested in sleek, well-rounded speci- 
mens of grain-fed horseflesh. When he carves 
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"Andy" himself. He stands six feet four inches high 


horses he carves plugs, the most disreputa- 
ble-looking beasts—horses just a little better 
than the type commonly known as crow 
bait. It is this sort of caricaturing that 
makes his horse figures so ridiculous and so 
fascinating. Few persons can look at any 
group of them without recognizing some fa- 
miliar, old nag they have known in Iowa or 
Illinois or elsewhere. 

“Andy” still pretends to be the dumbest 
man who ever flunked out of the sixth grade 
of a cow-country school. But from knowing 
him rather intimately, I suspect that his as- 
sumption of a very dull mentality is an un- 
adulterated pretense—part of his stock in 
trade. By acting dumb, going about in cow- 


“The Firewood Vendor of Taos" is the title 
of this group. Like most of Anderson's work, 
it depicts a scene familiar in the Southwest 








A funeral. 


boy boots, blue jeans, blazer shirt, and two- 
gallon hat, and refusing to don street clothes 
even for his occasional business errands into 
Los Angeles and Hollywood, he gives people 
the opportunity to find out for themselves 
what a clever artist and smart business man 
he really is. 

Every one who sees his work longs to own 
a few pieces of it, and since he can never 
hope to supply more than the smallest frac- 
tion of the demand for originals, every avail- 
able piece is snapped up by the highest bid- 
ders. Some months ago, a wealthy English- 
man paid a small fortune for a lot of repre- 
sentative pieces and bundled them off to the 
Royal Academy of Arts in London. A weal- 
thy man from Honolulu talked a colder kind 
of turkey with a cash offer for everything 
“Andy” produced during three months of 
1937. More recently, one of the big tire 
manufacturers of Akron, Onio, wrote his 
check in four fimures to hire “Andy” for a 
month to whittle a 
batch of subjects to be 
handed out as Christ- 
mas presents. 

Millions of Amer- 
icans without fat bank 
rolls can own nothing 
of ‘‘Andy’s” art save 
the low-priced, molded 
reproductions of some 
of his masterpieces 
sold under his copy- 
rights throughout the 
nation. The royalties 
from such sales, of 
course, are only a few 
cents each, but when 
they are made by the 
tens of thousands each 
year—and the royal- 
ties from some pieces 
are still rolling in after 
twelve and fifteen 
years—it would appear 
that the whittling cow- 
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Hired mourners hold onions in their handkerchiefs 


boy is realizing his youthful dream 
that some day, somehow, he’d find 
a way to make a lot of money 
easy! 

In Herbert S. Anderson we seem 
to have proof of the old adage that 
artists are born, not made. Al- 
though he has carved a name for 
himself—literally whittled his way 
to fame and fortune—he has no 
background in the field of art. As 
an artist with pen or brush, he’s 
little more than a total loss. Al- 
most any schoolboy could draw a 
better picture of a horse than 
“Andy” could put on paper, but 
with a few strokes of his tools he 
can pull a horse out of a block of basswood 
like a magician hauling a rabbit out of a hat. 

The best laugh I’ve had in months was 
watching “Andy” whittle a horse to show 
me how he does it. With a pencil he roughed 
the outline on a piece of wood, making the 
sketch twice as big as the horse he intended 
to carve. Then he tore into the wood with 
his knives and chisels like a poodle digging 
for truffles. His workbench was soon littered 
with chips and out of the block of wood 
emerged the sorriest piece of horseflesh 
imaginable—a sway-backed, rawboned, spav- 
ined critter that looked for all the world 
like something salvaged from the glue works. 

When “Andy” came to California in 1927, 
he had never earned more than fifty dollars 
during any month of his life. He was broke 
when the depression bounced him out of the 
motion-picture industry in 1930. But the 
lack of a job never worried him. He went 
right on whittling (Continued on page 232) 


Here we have an English fox hunter in Colorado. The fox is up on the bowlder 


POPULAR SCIENCE 





Policeman’s Billy 
Has Built-In 
Flash Light 


FLASH LIGHT and night 
stick are combined in a 
single unit that leaves po- 
licemen and watchmen with 
one free hand in nighttime 
emergencies. The wooden 
billy, strong and rugged in 
construction, is hollowed 
out to accommodate two 
dry cells and a light bulb 
that throws a beam from 
the end of the stick when 
a built-in switch is pressed. 
The bulb, lens, reflec- 
tor, and cells are well 
cushioned to withstand 
severe shocks and 
One hand is left free for emergencies as rough handling. 
the policeman uses his fiash-light billy 


Flexible Gas Tank for Airplanes 


Is Made of “Rubberized” Fabric 


SUCCESS in the search for a lightweight, leak-resistant 
gasoline tank for airplane use has just been reported by 
Baltimore, Md., aeronautical engineers, with the an- 
nouncement of a tank made of fabric specially impreg- 
nated with a synthetic 
rubber. Designed to 
fit into wing, fuselage, 
or pontoon compart- 
ments, the fuel cells 
have withstood more 
than 700 hours of de- 
structive vibration on 
a mechanical testing 
machine designed to 
destroy the usefulness 
of any metal tank 
within fifty hours. Dur- 
ing this torture test, 
it was said, the struc- 
ture supporting the 
fabric tank had to be 
repaired several times, 
but the impregnated 
fuel-cell material re- 
mained undamaged. If 
the tank is deliberately 
pierced by bullets or a 
Sharp tool, it can be 
repaired to its original 
strength, much as an This tank-testing “torture table" failed to harm one of the new fabric tanks 
nner tube is patched. in a 700-hour workout. Inset shows how the cell fits in space in a plane wing 
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A bullet snaps its own picture with this set- 
up. Gases from the gun allow an electrical 
charge to jump the gap and fire the flash lamp 


plit-Second 
Snapshots 





NEW HIGH-SPEED METHOD 
STOPS BULLETS IN FLIGHT 


Y APPLYING a hitherto unused principle, 
experimenters at the Armour Institute of 
Technology, in Chicago, are taking mil- 

lionth-of-a-second snapshots of speeding bul- 
lets with a standard miniature camera. 

For one of their superspeed pictures, a re- 
search worker fires the bullet past a spark 
gap which is wired in the same circuit with 
a tubular lamp containing a partial vacuum. 
The twin balls of the spark gap have been set 
just far enough apart so that 38,000 volts of 
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electricity cannot leap across the air space 
and light the lamp. A split second after the 
bullet goes by, however, the powder gases 
from the gun reach the spark gap and envelop 
it. Since these gases are better conductors 
of electricity than air, a spark jumps the gap 
and completes the circuit, momentarily light- 
ing the lamp. The camera, with its shutter 
left open, records the bullet’s picture by the 
light of this brief flash. Thus, the simplified 
new method dispenses with auxiliary means 
for timing the flash of a lamp or spark em- 
ployed in earlier experiments of the kind, 
such as breaking an electric wire with the 
bullet or firing it through a magnetic field. 
Dr. F. W. Godwin and Dr. A. O. Walker, 
who perfected the latest scheme, have ap- 
plied it to reveal what happens when a bullet 
strikes a pane of glass. Four of their re- 
markable photographs are reproduced below. 
In the numbered order, the views show the 
approaching bullet; the bullet halfway 
through the glass, in which cracks are be- 
ginning to appear; the emerging bullet sur- 
rounded by a cloud of pulverized glass; and 
the pane flying to pieces after the bullet has 
passed. A separate pane of glass was set up 
for each view, and the timing was altered for 
the exposures by the placing of the panes. 
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OPTICIANS estimate that 1,410,000,000 
lenses would be required to correct all the 
defects possible in human eyes. 


COAL, in some form of deposit, lies under 
approximately three fourths of the State of 
Illinois. 


PULVERIZED grasshoppers are being tried 
as a substitute for gasoline in a German 
experimental motor. 


hOB OS 
‘ i he S39, 


AVOCADO OIL forms the base of a new 


soap produced in Guatemala. 


AIRPLANE engines of 1,500 horsepower 
use nearly five tons of air an hour during 
operation. 


TERMITES have been eating wood for at 
least 10,000,000 years. 


ANESTHETICS used in Pennsylvania hos- 
pitals last year cost nearly $1,000,000. 


THAT'S WHERE 
PHILADELPHIA / 
GOT ITS REP.: 





RATS AND MICE destroy in one year in 
the United States goods equal to the earn- 
ings of 200,000 men. 


HANDS on Big Ben, London’s famous 
tower clock, travel 100 miles a year. 


SIXTEEN SEVENTEENTHS of the people of 


Greenland live on its west coast. 


AMERICANS buy half the world’s silk. 


ee 


ALFALFA juice is being used as a medi- 
cine to prevent hemorrhages. 


| USE RYE'N / 
BARLEY JUICE. 














Forerunner of the 
modern device that 
produces artifi- 
ciel speech, this 

machine was a 
sensation in 1870 


Grandmother of Pedro the Voder 


When he worked a foot- 


IF A certain Professor Faber could listen 
to “Pedro the Voder,”’ the amazing new ma- 
chine that produces artificial speech with 
vacuum tubes (P.S.M., Apr. '39, p. 72), he 
would see the realization of a dream that 
haunted him a lifetime. For forty years this 
Austrian experimenter labored to create a 
machine that could talk. His nearest ap- 
proach to it, by 1870, was the remarkable 
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contrivance above. 
powered bellows and various controls, the 
rubber lips of the mask uttered something 
faintly resembling syllables. He tinkered 
with the mechanism until it could produce 
fourteen different alphabetical sounds, and 
even attempt a word or two. Crowds flocked 
to see this early forerunner of the present 
day marvel of synthetic speech. 
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Doorway Exercising Bar 
Is Easy To Install 


INSTALLED without screws or nails, a 
novel exercising bar turns any doorway 
into a home gymnasium. Twisting the ends 
of the bar forces rubber suction cups 
against the door frame tightly enough so 
that the bar will support 250 pounds. 





Low-Cost Supercharger 
Takes Breeze from Fan 


A LOW-COST supercharger that has no 
moving parts is now available to motorists 
for increasing the efficiency and economy 
of their car engines. Attached to the 
carburetor, the unit has a built-in air 
cleaner, and insures a full charge of air 
for the cylinders from the engine fan. 


The supercharger installed. It catches air from 
the fan and concentrates it on carburetor intake Twisting the bar forces it firmly against the door frame 


Indoor Ball Game 
Uses Real Bat 


IN A new indoor baseball 
game, players have the ‘‘out- 
door” thrill of swinging a 
miniature bat at a real ball. 
The latter is attached to a 
steel rod which swings down 
into one of the spaces be- 
tween a fencelike row of 
twenty-four rubber pickets. 
A number at the base of each 
picket opening tells the play- 
er how to move pegs repre- 
senting base runners, around 
the playing board. In the il- 
lustration at the left, two 
youthful contestants are try- 

Batter up! His swat determines the fate of a “runner on the board ing out the game. 
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New Breeding Methods 


ROM a dwarf donkey, bred with 
Fsistans ponies, has just sprung a 
new race of midget mules. The lat- 
est curiosities of the animal world seem 
likely to bring a tidy profit to their 
breeder, Lex Watson, of Columbia, Tenn. 


Jackrabbit, a midget mule 
foal. Her sire, at right, 
is a dwarf Maltese donkey 
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Shows and circuses want them for exhibition, and 
mining men are interested in them for more prac- 
tical reasons, since their Tom Thumb stature es- 
pecially adapts them to pulling mine cars. 

The story began, not long ago, when Watson 
acquired an exceptionally small male donkey. A 
perfectly formed specimen of the “Maltese” va- 
riety, with hair of the same blue-gray color as 
that of a Maltese cat, this four-year-old stands 
scarcely six inches higher than a yardstick, and 
weighs only 325 pounds. Now, a mule is the hy- 
brid offspring of a donkey and a horse, and Wat- 
son owned ninety or more Shetland ponies, most- 
ly brood mares. So he decided to try to produce 
“the smallest mule in the world.” 

How likely he is to succeed can be seen from 
the results of his first crossbreeding trials with 
Highland Canary, the dwarf Maltese donkey. Or- 
dinary mule colts, when foaled, range from forty 
to fifty inches in height and ninety to 100 pounds 
in weight. But Jackrabbit, the month-old daugh- 
ter of Highland Canary and a Shetland mare, 
measures a fraction over twenty-four inches in 
height and weighs only forty pounds. Place a 
half dollar under her hoof, and a rim of silver is 
plainly visible all the way around. Her color and 
form leave nothing to be desired as a typical 
Tennessee mule. She can, and does, kick like her 
big cousins, and for about the same reasons. Yet 
she will trot along behind you like a dog if you 
scratch her ears or pay her other small attentions. 
Jackrabbit has two brothers and a sister, so far. 








on IRR 


® 
Produce Midget Mules 


The eldest, a year old and rapidly approach- 
ing maturity, still is only a yard tall and 
weighs less than 200 pounds. Watson expects 
all four will be little if any larger than their 
sire, Highland Canary, when they attain full 
growth, which will be within a few months. 

He will have to make the most he can of 


Here are the first four products 
of the experiment, with two of the 
Shetland mares used for breeding 


Highland Canary’s first generation of off- 

spring, for the strain of midget mules can- 

not be perpetuated. Mules are proverbially 

incapable of reproducing their kind. But 

Watson will be satisfied if Highland Canary 
fathers a large family for 
sale and exhibition. 


The big and little 
of muledom—Jack- 
rabbit with a_ full- 


grown common mule 


At the left, the little foai 
poses for a close-up with her 
mother, a Shetland pony mare 










































INCOMING 
RAILCAR 


Y we// Bi i 
SEPARATIQGN OF f 


(4 
RACKS MINIMIZES ‘ i aa 
Ci OUTGOING .,. ~ 

E SING RAIL CAR 


SPACE BETWEEN TRACKS 
SERVES AS EXPRESS HIGHWAY 





PILOT AND CONTROLS 
OCCUPY FORWARD 
COMPARTMENT 






DOUBLE-DECK 
PASSENGER 
QUARTERS 


ROLLERS 


RETAINING CHANNELS 
KEEP CAR CLOSE 
TO TRACK 





THICK WINGS OF 
“HIGH-LIFT" TYPE 


Broad motor highways fill the area be- 
tween the tracks. The rail cars, as in- 
dicated at the left, are double-decked 


STANDARD 
FLANGED STANDARD ee 
WHEELS RAIL 














WINGS rear. Under full throttle, 
LIFT however, the whole front of 
aaa the car rises from the track 
CAR FROM and, lifted by the wings, rides 


RAILS on air, so reducing friction 


ij U 


that speeds up to 400 miles 
an hour may be attained. 
Retaining channels and roll- 
ers prevent the forward or 





At high speeds, the front wheels leave the rails, reducing friction 


APTIVE airplanes with clipped wings 

would hurtle across country at more 

than six miles a minute, in a “flying- 
railway” system proposed by a European en- 
gineer. His scheme calls for a giant new 
type of streamline passenger car, having 
stubby wing surfaces and a body like the 
fuselage of an airplane. At low speeds, as in 
starting and stopping, the vehicle rolls along 
standard rails on flanged wheels at front and 
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“flying” end of the car from 
zooming dangerously high. 
Meanwhile the rear wheels, 
remaining in contact with 
the rails, continue to supply propulsive force 
from the vehicle’s Diesel power plant. Pas- 
senger seats are arranged in pairs on the 
double decks of the curious train, while the 
engineer-pilot sits high in the front of the 
vehicle in a special cockpit resembling that 
of a modern transport plane. The space re- 
quired between tracks, to allow clearance for 
cars traveling in opposite directions, would 
be used as an express automobile highway. 
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Handy Pantry for Trailer 
Hangs on a Nail 


NE nail is all that is needed to support 

the compact trailer pantry pictured 
at the left. Fastened to the wall of a 
trailer at the kitchen end, the wire frame- 
work holds six plates, six cups, and six 
saucers, and keeps them from jiggling or 
rattling when the trailer is in motion. The 
device was invented by Mrs. Rose Lang, 








} of Buffalo, N.Y., who has more than 100 

: inventions to her credit. 
Ball Fans Get New Table Game 

ASEBALL fans can start their spring training with a 
novel baseball game now on the market. On a board 

marked off like a conventional baseball diamond, one 
player shoots a ring representing the ball toward home 
plate, where his opponent attempts to hit it with a small 
pivoted bat. If the ring is struck safely, the player at bat 
moves markers representing base runners in accordance 
with directions printed on the square where the batted 
ring lands. Detroit American League players are shown 
below trying the game. 
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ay Members of the Detroit Tigers take a busman's holiday with the new game. The playing board is seen above 
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Collector Hoards Used Pencils 


OLLECTING used lead pencils is the 

novel hobby followed by E. H. Cas- 

burn, of Fort Worth, Tex. Steadily 
mounting in numbers, the odd collection in- 
cludes pencils that have been used in Official 
capacities by the governors of thirty-one sep- 
arate states. Casburn stopped counting away 
back when his total number of pencils reached 
200—he believes counting them is bad luck— 
but he has set his goal at 1,000,000, and if the 
small avalanche of stubs that pours in on 
him is any indication, he seems likely to 
achieve it. 

Some of his specimens have very strange 
histories. One was used by W. Orville Beal, 
of Forth Worth, to sign his own death certifi- 
cate. Some years ago, Beal was stricken 
with a serious illness, and at ten o’clock one 
morning he was apparently dead. Later that 
day his mother signed her son’s death 
certificate and also a contract for a cem- 
etery plot and tombstone. But at four 
o'clock the following morning, the 
“corpse” revived, rallied, and noticed the 
death certificate lying near the bed. As 
a joke, Beal picked up the same yellow 
pencil his mother had used and signed 
his own death certificate. 

From long and careful examination of 
the pencils in his collection, Casburn 
feels that he has found a way to tell the ,! 
temperament and personality of any per- 
son just by studying a pencil he has used 
for a few days. A pencil bears a close 
relation to the person who uses it, the 


E. H. Casburn with 
some of the hun- 
dreds of pencils 
in his collection 


collector states, for it is the first means pro- 
vided him as a child for expressing himself 
in writing, and is his constant companion 
throughout life. 

Men, he has discovered, most frequently use 
yellow pencils—twenty-nine of the thirty-one 
governors’ pencils are yellow—and the eras- 
ers are generally in good condition. Women, 
on the other hand, select pencils in widely 
varying colors, the erasers are usually chewed 
and well worn down, and the wood is often 
marred by tooth prints. Children’s pencils 
may be any color in the rainbow, and often 
have special, elaborate erasers. 

With each addition to the collection that 
comes in by mail, Casburn usually receives 
a letter or short note from the sender, which 
means that he has practically as many auto- 
graphs as he has pencils. 











Pencils of Vice-President 
_» Garner and Governors 
Lehman of New York 
and O'Daniel of Texas 


POPULAR SCIENCE 





Operations on Mice 
Aid Cancer Study 


STERILE surgical technique with 
careful administration of anesthetics 
with midget equipment is being used 
by medical experts of the National 
Cancer Institute in Washington, 
D. C., during experimental opera- 
tions on mice. As shown above, the 
anesthetized animal is laid on a 
miniature operating table with its 
body shrouded in sterile gauze, and 
with the exposed operating area 
bathed in strong light from the 
surgeon’s forehead lamp. Motion 
pictures of successive stages of can- 
cer in mice are taken with the ap- Midget operating table and anesthesia apparatus are used in 
paratus pictured at the right. operating on the mice. Movies are made with the camera above 


Oxygen Treatment 
Is Tried Out as 


Seasickness Cure 


SEASICKNESS and other 
forms of nausea may be 
cured with oxygen treat- 
ments, according to Dr. 
Walter M. Boothby, of 
Rochester, Minn., who re- 
cently conducted experi- 
ments on seasick patients 
during a cruise of the 
Canadian liner Lady Nel- 
son. The patient wears a 
face mask of the type 
that leaves the mouth ex- 
posed, permitting her to 
talk or eat, while oxygen 
is fed into the nose section 
of the mask through rub- 

A ship's doctor tries oxygen on a passenger to cure her seasickness ber tubes. 
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Latest Ideas 


There's no guesswork with this printer. Switches control the 
exposure of a print to any predetermined degree of contrast 


Synchronized Flash Gun Fits 


Focal-Plane-Shutter Cameras 


PROVIDED with calibrated control for different 
speeds and photoflash-bulb types, a new flash gun 
for cameras with focal-plane shutters is claimed to 

y give perfect synchronization be- 
ae tween bulb and shutter. The 
unit is designed for use with 
any standard battery case and 
reflector mount, and attaches 
directly to the body of the 
camera, fitting over the shutter- 
winding knob. Compact and 
foolproof, the mech- 
anism does not inter- 
fere with the use of 
other camera acces- 
sories. It is completely 
inclosed and permits 
synchronized flash- 
bulb pictures at speeds 
up to 1/1,000 second, 
according to its manu- 
facturer. 


The flash-gun 
unit is mounted 
on the winding 
key of the fo- 
cal-plane shutter 


Automatic Enlarger 
for Miniature Film 


INGENIOUS use of two photo- 
electric cells and a novel electric 
circuit containing a radio tube, in 
a néw miniature-film printer, per- 
mits the amateur to make ac- 
curately timed enlargements from 
his negatives quickly and cheap- 
ly. The 2%” by 414” prints may 
be of contrast, medium, or soft 
effect, as desired, on hard, medi- 
um, or soft paper. Two levers, 
one for the type of printing paper, 
and one for the desired effect, are 
set by the operator, while a third 
control serves as a_ starting 
switch. The light-sensitive circuit 
thereafter controls the amount 
and duration of the light reaching 
the paper through the negative. 





Dial-Type Switch Times 
Enlarging Exposures 


A DELAYED-ACTION switch that oper- 
ates on the principle of the dial 
mechanism of a telephone controls 
the exposure time up to one minute 
while making enlargements, leaving 
the operator’s hands free for print 
control and other .details. Plugged 
into a wall outlet and connected into 
the enlarger’s lamp circuit, the unit 
closes the circuit when it is twirled 
with a finger tip, permitting the lamp 
to remain lit for any desired period 
within sixty seconds. 
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Printer for Small-Size Photographs 


ESEMBLING a midget camera, a handy printer recently 
placed on the market is designed for making contact 
prints of miniature negatives on either positive film or posi- 
tive paper strips, the latter either perforated or unperforated. 
A hinged lid, fitted with a glass exposure window, presses a 
frame of the negative strip against the positive film or paper, 
and light is admitted from an enlarger or other source to 
make the exposure. The printing strip is moved from a stor- 
age reel to a take-up spool by means of convenient knobs, 


for Photography Fans 


Loading the print maker with perforated, positive-type 
film. The exposure window on the back is shown at left 






The light from an ordinary enlarger, 


while a ratchet wheel clicks as the film is moved, indicating directed at the exposure window, 


by sound when a new frame is in position for exposure. 


Handy File for Negatives Has 
Space for Exposure Data 


MINIATURE nega- 
tives are kept clean 
in a compact file 
that will accommo- 
date 144 films. Be- 
sides preserving the 
negatives, the unit, 
which consists of 
twelve transparent 
pocketlike strips 
folded accordion- 
fashion and mount- 
ed on a rigid back 
that may be hung 
on a wall, allows the 
amateur to view 
them conveniently 
without removing 
them from their 
holders. Space is pro- 
vided for catalogu- 
ing each picture with 
its exposure data. 
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canbe used to make the small prints 









The picture 
is flattened 
by sliding 
it back and 
forth under 
the metal 
crossbar 


Spring-Roller Unit 
Flattens Prints 


PUTTING a reverse twist on a 
curled photograph to flatten it 
out, the device pictured above 
uses a curtain and spring roller 
resembling a window shade. The 
photograph is fed under a cross- 
bar and the curtain pulled back 
and forth until the paper is flat. 
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Rolling eeeny Tests Gasoline Sold 
ad F ‘oe 


Illinois state in- 
spectors taking a 
sample of gasoline 
out of a dealer's 
pump for testing 


Inside the trailer, 


STATE OF ILL the technicians 


HENRY HORNER -~GON give the fuel the 


MOBILE OIL INSPECTION L third degree with 


OUSED in a specially built trailer, 

a mobile fuel-testing laboratory is 
now touring Illinois, checking on the 
quality of gasoline and oil sold at serv- 
ice stations to see that it meets state 
requirements. Driving up unannounced 
to a gas station, technicians draw gas- 
oline and oil samples and give them a series 
of tests with precision instruments perma- 
nently mounted within the rolling labora- 
tory. In addition to testing the quality of 


built-in equipment 


Oper 


gas and oil, the touring technicians deter- 
mine whether gasoline being sold through a 
pump has been adulterated after it was de- 
livered to the filling station by a distributor. 


Spray for Clothing 
Prevents Gas Burns 


PROTECTION against the severe 
burns caused by mustard gas, 
which has been used as a chem- 
ical-warfare weapon, is afforded 
by an amazing neutralizing com- 
pound developed by Dr. Ralph 
H. Bullard, professor of chemis- 
try at Hobart College, Geneva, 
N. Y.- According to college lab- 
oratory workers, the new prepa- 
ration, when sprayed on clothing, 
will retain its effectiveness for 
several months. Neither water 
nor ordinary temperature changes 
affect the compound, and clean- 
ing does not destroy its effective- 


Dr. R. H. Bullard preparing for a trial of his antigas compound ness, it is said. 
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Seowtheles toon the TestTake 














Prof. U. Nakaya making synthetic snow- 
flakes. At right is one of his prod- 
ucts; note the hair on which it formed 



































EARING a fur-lined flying suit 
, for warmth, in his unheated 
. laboratory in northernmost Japan, 
Prof. Uritiro Nakaya is learning weath- 
er secrets by making snowflakes to 


he provides a single rab- 
bit hair to make the syn- 


a order. Moist air, sudden chilling, and x thetic snowflake stay 
e a small solid object for a nucleus are put. Pictures taken 
5 the three essentials. He obtains the first by through the microscope reveal the amazing 


heating water with an electric coil. Warm, _ similarity of his and nature’s perishable 
saturated air rises through a glass chimney jewels. By varying the amounts of humidity 
into a “cold chamber” where the temperature and chilling, he can imitate at will either the 
can be pushed down to sixty degrees below plainer and straighter designs of natural 
zero F. Instead of the microscopic grains of | snow crystals, or the fragile beauty of the 





> 

dust on which snowflakes condense in the sky, most lacy and finely branched patterns. 
re 
Ss, 7 . 
“ Tool Checks on Valve-Spring Tension 
2d 
. Valve-spring tester CORRECT tension of the valve springs in 
sh in use. Below, how an automobile engine, important for 
“4 the valve is opened smooth motor performance, is quickly and 
“4 with “twist handle accurately checked with a handy new tool. 
~ When its two levers are inserted 
2. between the bottom of the spring 
and the tappet guide, or rocker 
g, ; 
or arm, the reading on the scale of a 
er built-in spring gauge shows the 
es pressure of the spring in pounds. 
n- A “twist” handle, shown in use at 
1e- the left, opens the valve just far 


enough for the test. 
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Microscopic Film Makes Glass Invisible 


we 
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Dr. Katharine B. Blodgett treating glass to make it invisible 


been produced by Dr. Katharine B. 
Blodgett, General Electric research expert, by 
applying to its surface incredibly thin chem- 
ical films that cut off reflected light rays. 
By repeatedly dipping glass into a liquid 
having a surface chemical film only one 


( gn that is practically invisible has 


Meter dial photographed under a strong 
glare. The left half of the dial glass 
has been treated with the new process 


molecule thick, a series of min- 
ute layers of the chemical is 
built up on the surface of the 
glass. Forty-four of these lay- 
ers, it is stated, form a thick- 
ness of only four millionths of 
an inch. Rays reflected from 
the various layers of this film 
neutralize each other so that all 
reflections and glare are eliminated, practi- 
cally all the light is transmitted, and the glass 
itself is invisible. The discovery is expected to 
revolutionize the manufacture of lenses, dis- 
play-window panes, clock faces, and other 
glass products .in which reflection detracts 
from efficiency or beauty. 


Novel Cooker Won’‘t Burn Rice 


RICE will not stick to the pot and burn, if cooked 
in a novel kitchen utensil devised by a woman in- 
ventor. The rice is placed in a special percolating 
unit similar to those found in ordinary coffee perco- 
lators, which rests on a wire-mesh strainer. When 
this is suspended from the rim of a pot, boiling wa- 
ter bubbles up through the percolating unit and fil- 
ters down through the rice, which never comes in 
contact with the pot itself. 


New Pipe Holder 
Has Spring Grip 


A NOVEL holder that sup- 
ports a smoker’s pipe of 
any size without marring 
its finish is made of a flexi- 
ble, U-shape bronze strip 
whose ends are fitted with 
rubber rollers that grip the 
pipe bowl firmly, as illus- 
trated at the left. 


Boiling water bubbles up through the per- 
colating unit to cook rice without burning 
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World's Most Sensitive Heat Measurer 


CALLED the most delicate neat-measuring heat produced when a lump of sugar is dis- 
device in existence, a calorimeter now in use solved in water. Designed for research work 
by chemical experimenters at Northwestern on proteins in diet, the instrument will record 
University, Evanston, IIl., is so sensitive that on paper changes in temperature as minute 
it can accurately measure the amount of as one millionth of a degree. 


Hose Nozzle Throws 
Shockproof Stream 


DEVELOPED primarily for use 
where water will be directed on 
or near live wires or electrical 
apparatus, a new fire-hose nozzle 
projects a stream of water that 
will not conduct electricity. Al- 
though the stream appears to be 
exactly like any other, it is ac- 
tually made up of individual, un- 
connected drops of water. The 
separation of the particles of wa- 
ter constituting the stream ren- 
ders it nonconductive to elec- 
tric current. A close-up of 
the new nozzle is shown at 
the right, and it is seen in use 


: This hose stream won't conduct electricity. The 
in the larger picture. 


nozzle, seen at left, separates the drops of water 
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Fact and foolishness are carefully blended in the numbered paragraphs below. Try to pick out the 
correct statement in each case. Note your choices and check them against the list on page 236 


1 A magnifying glass makes things look 
bigger by (a) halation (b) refraction (c) 
dispersion (d) accommodation (e) irradiation 
(f) filtration. 


2 You use your bicuspids in (a) walking (b) 
chewing (c) throwing a ball (d) seeing 
in the dark. 


3 Polygons have many (a) legs (b) wheels 
(c) angles (d) wives (e) syllables. 


A Electric motors use (a) carbon brushes 
(b) wire brushes (c) air brushes (d) cam- 
el’s-hair brushes. 


Beryllium is (a) an ornamental flowering 
5 shrub (b) a size of printer’s type between 
agate and minion (c) a metal lighter than 
aluminum (/(d) a star that guides navigators 
in the Southern Hemisphere. 


A house with exterior walls of masonry, 
6 interlaced with visible wooden beams, is 
called (a) jerry-built (b) full-fashioned (c) 
half-timbered (d) jury-rigged. 


Your spinal cord joins the 

brain called the 
operandi (c) 
longata. 


part of your 
(a) alter ego (b) modus 
ignis fatuus (d) medulla ob- 


8 At the opposite end of the color spectrum 
from the ultra-violet lies the (a) chrome 
yellow (b) infra-red (c) 
visual purple. 


electric blue (d) 


9 A socket wrench would be useful for (a) 
replacing burned-out lamp bulbs (b) at- 
taching a camera to a tripod (c) tightening 
hexagon nuts (d) opening a window that 
sticks. 
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] Guantanamo is (a) a Central Ameri- 

can republic bordering Mexico (b) a 
type of fertilizer harvested on islands fre- 
quented by sea birds (c) an important United 
States naval base in Cuba. 


] Cartographers make (a) wagons (b) 
cartoons (c/ crop forecasts (d) maps 


(e) player-piano rolls. 

12 You could buy perique from a dealer in 
(a) photographic chemicals (b) smok- 

ing tobaccos (c) plumbing supplies (d) fire- 

works. 


] Protractors are (a) the opposite kind 

of snakes from constrictors (b) vehicles 
that run on endless treads (c) drafting in- 
struments for laying out angles (d) persons 
who work for contractors. 


14 Two chemical elements are liquids at 
ordinary temperatures—mercury and 
(a) bromine (b) hydrogen (c) iodine (d) 


vanadium. 

15 “Cassegrainian” is a name applied to an 
important type of (a) coast-defense gun 

(b) steam turbine (c) astronomical telescope 


(d) barometer. 

16 Spinnerets are (a) what spiders make 
webs with (b) old-fashioned pianos (c) 

large triangular sails used by yachts in run- 

ning before the wind (d) the picturesque 


towers of mosques. 

17 Kaolin is used to make (a) artificial silk 
(b) soldering flux (c) porcelain (d) 

purple dyes. 


8 The compression of an automobile motor 
can be employed as a (a) Self-starter 


(b) brake (c) shock absorber. 

19° In some maps, points of equal elevation 
¢ are connected with (a) Fraunhofer lines 

(b) plumb lines (c) contour lines (d) agonic 

lines. 


20 A tapir is (a) a small wax candle (b) 
an instrument for measuring gear teeth 
(c) an Arabian chieftain or ruler (d) an ani- 
mal related to the horse and rhinoceros. 
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SCIENTISTS HAVE 
JUST DISCOVERED 
__THAT THE 
PORPOISE DOES — 
NOT SLEEP WITH 
“ITS EYES OPEN; 
AS FISH DOS 
HOWEVER, THE 
PORPOISE IS 
NO FISH, ANYWAY, 
BUT A MAMMAL, 
LIKE THE WHALE 
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A SINGLE EGG OF A PARASITE, LAID IN A 
CATERPILLAR’S BODY, WILL DIVIDE INTO 
HUNDREDS 
OF LARVAE, 
WHICH FEED 
AND FORM 
COCOONS 
ON THEIR 
HOST UNTIL 
HE DIES/ 














FLYING SNAKES oF me ee TURN 
THEMSELVES INTO GLIDERS BY FLATTENING 
AND EXTENDING THEIR RIBS/ LAUNCHING 
THEMSELVES INTO THE AIR FROM TREES, 
THEY SEEMINGLY FLY THROUGH THE AIR 

FOR CONSIDERABLE DISTANCES / 














THE SUNDEW, A COMMON CARNIVOROUS 
PLANT, STALKS ITS PREY LIKE A TIGER’ WHEN 
BAITED WITH A FLY, IT HAS BEEN KNOWN TO MOVE 
HALF AN INCH TO CAPTURE ITS VICTIM / 





HALIBUT LIVING IN COLD, NORTHERN SEAS HAVE 

THEIR EYES AND COLOR ON THE RIGHT SIDES OF 

THEIR BODIES; THOSE INHABITING WARMER 
WATER, ON THEIR LEFT SIDES! 
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COMPACT LAUNDRY 
This kitchen unit will 
even wash blankets and 
iron shirts and sheets 





Mounted onretractable legs . quires no separate wash or 
so that it can be kept under : rinse tubs, and no plumbing 
the kitchen sink when not connections are needed. The 
in use, the machine pictured above includes a aluminum wringer, seen in operation above, is 
washer, wringer, drain pump, and ironer, all op- easily detached and stored in a compartment in 
erated by the same motor. Self-contained, it re- the rear of the cabinet, as illustrated at left 


STRAINER SAUCEPAN 
With its cover locked on, 
the pan at the right can be 
tipped safely to drain off 
boiling water. Strainer holes 
may be closed for cooking 


MIXING-BOWL CLAMPS 
To hold a mixing bowl steady 
while in use, spring clamps 
like the one illustrated be- 
low are hooked between the 
bowl lip and the table edge 
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SOAP MITT. Soap holder and wash cloth are com- 
bined in the mitt seen below. The cloth pocket has 
loops on the back, in which the fingers are inserted 








SELF-WATERING FLOWERPOT. Water placed in 
the bottom part of this ingenious pot is fed to 
the plant roots through a wick made of a special 
porous burnt clay, as illustrated in the drawing 





NEW CAN OPENER 
A vacuum cup on this 
can opener grips the 
top of the can. When 
the lid has been cut 
out by squeezing the 
grip and turning the 
crank, it is lifted 
out easily and safely 


PERFUME SHOWER ATTACHMENT. In the 
latest type of shower head for scenting bath 
water, a tablet inserted in a slot, as shown, 
provides enough perfume for one shower 








LATHELIKE POTATO PEELER. Geared to an elec- 
tric mixer, the device above rotates a potato while a 
moving blade removes the peel. It will also peel apples 
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One of the fellows yelled: “Holy 
Mackerel! The gas tank's gone!" 


GUS GIVES THE LOW-DOWN ON 


VARNISH - A New Engine Trouble 


US WILSON started it by remark- 
ing that the bass season would open 
the next morning, and that he was 
going up to the lake to have a try 

try at those old bronze-backs. 

That started off George Knowles, whose 
number-one conversational favorite is fish- 
ing. “I just got back from a fishing trip up 
in Maine,” he told the little group of Gus’s 
customers and friends who had drifted into 
the shop of the Model Garage for the laud- 
able purpose of killing a late-afternoon hour. 
“Did I tell you about the 

“Yes, you did!” the group chorused. They 
had heard plenty about George’s fishing ad- 
ventures since he got back home. 

Knowles grinned at them. “All right,” he 
conceded, ‘“‘I won’t make you sunfish catchers 
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jealous by telling you about the twelve- 
pound landlocked salmon that it took me 
forty minutes to get into the boat.... This 
is something different. I’ve been saving it 
for Gus— it’s about a queer experience I had 
with my car. 

“One day while I was up there in Maine, 
a couple of other fellows and I took a trip to 
a little lake ’way back in the woods. We 
fished all day, and didn’t have any luck at 
all. Then, just about sunset, they started 
biting. Oh, boy! Result was that it was after 
dark when we got ashore, and about nine 
o'clock by the time we’d finished supper at 
the guide’s house and got started for the 
hotel in my car. We had a thirty-five-mile 
drive ahead of us—fifteen miles of it over as 
rough a woods road as I’ve ever seen. 
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“We hadn’t gone far when it started to 
rain. But we bumped along all right for may- 
be a half hour. Then we blew out a tire. 
While we were changing it one of the fellows 
let out a yell: ‘Holy Mackerel! The gas 
tank’s gone!’ And it was gone—jarred right 
off the car! 

“That was sweet. We walked back half a 
mile looking for it—I had a flash light, of 
course—but we couldn’t find it. Then the 
flash light began to go dim, so we went back 
to the car. 

“We sat there for a while, wondering what 
the devil we should do. I remembered that 
where we'd turned off from the main high- 
way there was a settlement, and I’d noticed 
a gas pump in front of a little hick garage. 
We figured that we couldn’t be very far from 
that place—that maybe we were close enough 
to it for the gas left in the vacuum tank to 
take us there. If it didn’t—well, we wouldn’t 
be any worse off than we were. So we started. 

“Just as we got over the crest of a low hill, 
a little way along the road, I saw dim lights 
down in the dip ahead, and just then the en- 
gine coughed and quit. But I let the car coast 
down the hill, and we just made it to the little 
garage I’d noticed that morning—our head- 
lights picked up its gas pump at the side of 
the road. The place was dark, but after we 
had hammered on the door for a while an 
upstairs window was opened, and a woman 
stuck out her head and said she’d be down in 
a minute. When she came down she said 
that her husband, who ran the garage, had 
gone to Portland and wouldn’t be back for a 
couple of days. She knew how to work the 
gas pump, but that’s all she did know. Nat- 
urally, she couldn’t be any help to us in re- 
placing our lost gas tank. 

“There didn’t seem to be anything to do 
but stay where we were until morning. The 
woman told us that the proprietor of the 
little general store across the road iet rooms 
to tourists. When we got over there, he was 
locking up for the night, but he let us in. I 
noticed that he had a dis- 
play of oil cans in his win- 
dow, and they gave me an 
idea. 

““‘T want to buy a five- 
gallon oil can and a three- 
foot length of rubber hose,’ 
I told him. While he was 
getting them for me, I said 
to the other fellows: ‘Don’t 
bother about rooms. We 
won’t need them. I'll get 
you back to the hotel to- 
night.’ They looked as if 
they thought I was screwy, 
but they didn’t say any- 
thing, and went back to the 
car with me. 
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A Customer Brings 


a “‘Sticker”’ 


Model Garage, but 


Gus Wilson, Master 


Mechanic, Solves It 


By 
MARTIN BUNN do 


“After some more pounding on the garage 
door, I got the woman to come down and fill 
the oil can with gasoline. Then I got into 
the car and worked the free end of the gas- 
oline feed pipe up through a hole in one of 
the floor boards. Next, I connected one end 
of the length of rubber hose I’d bought to the 
pipe, and dropped the other end into the can 
of gasoline. The engine wouldn’t start until 
I’d poured some gasoline into the empty 
vacuum tank, but after that we rolled right 
back to the hotel. Pretty good, hey? That 
was the queerest case of car trouble I’ve 
ever had.” 

Young Jack Simpson, looking disgusted, 
had come in while his father-in-law was 
talking. “You call that queer—and you call 
it trouble!” he said. “I’ve got some queerer 
trouble that’s a whole lot worse, and I didn’t 
have to go away up to the Maine woods to 
get it. It’s parked right down in front of 
our house.” 

He turned to Gus Wilson. “It’s that new 
bus of mine, Gus. I’ve got about twenty-five 
hundred on the clock, and I’ve never had a 
bit of trouble until now.” 

“What’s the trouble now?” 
to know. 

“You can search me,” Simpson said. ‘The 
engine just won’t turn over, that’s all. I 
drove down to the city this morning, and 
coming back everything was jake. I stopped 
at the house, just to leave some stuff that 
Alice asked me to buy, and as I didn’t ex- 
pect to be more than a minute I left the en- 
gine idling. But Alice and I started talking, 
so I was longer than I’d thought I’d be—may- 
be seven or eight minutes. 

“When I got into the car I noticed that the 
engine had stopped. I didn’t think anything 
of that, until I stepped on the starter and 
nothing happened. I tried everything I knew, 
but I couldn’t get a single kick out of the 
engine—couldn’t get it to turn over. The 
starter seemed to be all right, but it was like 
—like kicking at the Washington Monument! 

“After I’d been fooling 
around for a half hour, 
George Nelson came along 
in that ’31 coupe of his. He 
happened to have a piece of 
old rope in the rumble, and 
said that maybe I could get 
started if he towed me a 
way and then I let in the 
clutch. We tried it, but that 
darned engine felt as if it 
was frozen solid. Soon as 
I eased in the clutch, the 
rope broke. So we pushed 
the car back to the curb, 
and I left it there. That 
was an hour ago. I had to 
some errands on the 


Gus wanted 


to the 
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way out here. What had I better do, Gus? 
That engine sure is a sticker!” 

“A sticker,’ Gus repeated thoughtfully. 
“T think maybe you've got something there, 
Jack. Well, first thing to do is get your car 
up here to the shop where we can work on it.” 

Simpson nodded agreement, and handed 
over his keys. “Hey, Speedball!’ Gus said 
to Harry, the grease monkey, who had been 
listening in on the conversation. “Take the 
wrecker down to Mr. Simpson’s house and 
tow his car back here, will you? Here are 
the keys, but as the engine won’t start you 
probably won’t need them.” 


IFTEEN minutes later a horn tooted out- 

side the door and Gus and Jack Simpson 
looked up to see Harry drive Simpson’s car 
into the shop. 

He got out, grinning widely. ‘“‘When I got 
there,”’ he explained, “I thought I’d give the 
starter a kick, just for luck. Darned if she 
didn’t buzz off without a struggle, and she 
ran all right all the way back here, except 
that she’s a little stiff. Now I'll ride down on 
my motor bike, and bring back the wrecker.” 

Gus looked after him, and shook his head. 
“What a brain!’’ he said. “That kid’s a real 
genius at making two trips when one would 
do. Never misses on it!” 

“Huh?” grunted Simpson, who was staring 
at his car. ‘Oh, yes—good excuse to get a 
little ride on that motor cycle of his. Say, 
Gus, I feel like a fool! I don’t know much 
about cars, but I'll swear that an hour ago 
that engine just wouldn't start!” 

“Of course it wouldn’t,’’ Gus agreed. ‘And 
it wouldn’t have started for Harry, or for 
me, or for anyone else, any more than it 
would for you.” 

He got into the car, and ran the 
engine at varying speeds for a min- 
ute. Then he got out, and raised 
the hood. 

“The first thing to do,” he decided, 
“is to get the cylinder head off. I'll 
tell you what we'll find, if the trouble 
is what I think it is. We'll find the 
pistons and piston rings and maybe 
the valves covered with a brown 
stain that looks and feels like var- 
nish. Now, let’s see how near I’ve 
come to guessing right.” 

When the cylinder head was off, 
there wasn’t the slightest doubt that 
Gus had guessed right--again. The 
pistons and all the other smooth in- 
ternal surfaces of the engine that 
were visible were covered with an 
amber-colored stain. So were the 
valves and tappets. ‘‘What the deuce 
is it?’’ Simpson demanded, poking a 
valve with his forefinger, and finding 
the brown stain slightly sticky. 
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“Well,” Gus told him, “we used to call it 
burnt oil. Now, automotive engineers usu- 
ally call it ‘varnish.’ To tell the truth, I don’t 
think anyone knows exactly what it is—yet. 
Until recently, they didn’t even know what 
caused it. Some said that it came from the 
gasoline, and others said that it came from 
the lubricating oil. But, not long ago, the re- 
search men of one of the big manufacturers 
took a lot of photographs of the pistons of 
engines which had been run on the same fuel, 
but with different lubricants. Some of the 
pistons were clean, and some of them were 
coated with varnish, which proves that the 
varnish is formed by the lubricating oil, and 
not by the fuel. But just how and why the 
varnish forms is something that even the 
chemists are still hazy about. They say that 
it is a synthetic resinous compound produced 
by little-known chemical reactions—a sort of 
oxidation of oil at high temperatures. 
Whatever it is, it can raise hob with a gas 
engine!” 

“What will take it off?” Simpson wanted 
to know. 

“T’ve tried a lot of things, at one time and 
another,” Gus told him. ‘I know what won’t 
take it off. It is insoluble in mineral oil, gas- 
oline, kerosene, turpentine, or water. It is 
more or less soluble in aicohol, carbon tetra- 
chloride, lacquer thinner, and caustics. I’m 
afraid we’re going to have quite a job, Jack. 
I'll have to take your engine pretty well 
apart, and do some experimenting to see what 
works best in getting the danged stuff off. 
If we leave it on, you'll have a lot more 
trouble.”’ 

“All right, Gus. 
best,’’ Simpson said. 
why the engine (Continued on 


Do whatever you think is 
“But I still can’t see 
page 242) 


“What the deuce is it?" Simpson demanded, poking a valve 
with his forefinger and finding the brown stain slightly sticky 
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that serves also as a trellis. It can be - long way in designing a gate. Here is 
narrowed for a single gate, if desired 1" squares] a type that may be varied in countless 
TT tt 4 ways. Any suitable pattern may be cut 
U4 out to ornament the wide central plank 
MA 


142 


POPULAR SCIENCE 





i wl ee a a a ee lie de ee ee ee) a) SPILT WFAN 


ir 


~ere ey ~s f io. —— 
if ‘  * . | i i 
nd ae ed eS nd " a * 2 ae 


arden Carpen 











By HI SIBLEY 


TTRACTIVE fences, trellises, gates, seats, 
and summer houses will vastly improve 
otherwise uninteresting gardens. Many 
decorative and distinctive designs are 

shown in the accompanying illustrations, and 
these can be made by the home owner at a com- 
paratively small outlay for materials. 

Since garden carpentry should be designed to 
suit the particular setting in which it is to be 
placed, considerable latitude may be allowed in 
modifying dimensions and in combining ele- 
ments of one design with those of another. 
White pine is usually the preferred ma- 
terial, because it is durable, easily 
worked, and takes paint well; but other 































woods such as cypress, redwood, chest- + oy fgg ZA — Se 

nut, spruce, and fir are often used. | on caweaes 
The arched gateway, Fig. 1, fits har- IN COMPLETE 

moniously into any landscaping scheme, RINGS Fig. 4. Pilot-wheel 

and as can be seen from the drawings, gates are especially 

the construction is quite simple. In mak- | wOoD suitable for beach or 


ing the laminated arch, use casein glue | ‘SCREWS 
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Figs. 5, 6, and 7. The gate at the left is for use in a brick or tight board fence. The second is a 
picturesque turnstile. The third is made by adding hinges and a catch to an old buggy wheel 
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SPLIT RAILS 


Fig. 8. Split rails, if kept neatly white- 
washed, are in pleasing contrast to 
the lawn and dark green shrubbery 


the dowels fit snugly. If this is done, the 
edges can be planed and sandpapered 
to give the appearance of one solid 
arch, especially when painted. Bear in 
mind that in any outdoor woodwork it 
is better to avoid nails and use only 
screws (galvanized at that) or dowels. 
Then, after a few seasons of rain, snow, 
hail, wind, and sun, the gate or other 
structure won’t be falling apart or 
warping out of its original shape. 

Several adaptations may be made of 
the cut-out gate in Fig. 2. The essen- 








he ee 
~ - 
: 


a 


Fig. 9. Crossed ropes 
are used ingeniously to 
fill the panels of this 
novel fence, which was 
designed for use at a 4 
modern seashore home 
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tial requirement is a central board 
wide enough to carry the design. 
In Fig. 3 is another style of 
arched gateway, this one serving as 
a trellis as well. This design is in- 
tended for a double gate, but the 
width can be reduced to 3’ for a 
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Fig. 10. Picket fence with well- 
anchored posts; and alternative 
design for indestructible posts 
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. Il. Bare walls are easily dressed up with trelliswork 
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FROM |*6" 4 
PINE 


Fig. 12. Seat 
used for exhi- 
bition purposes 
by the garden 
club of San 
Marino, Calif. 


































single one if it fits the garden better. 

Pilot wheels have a decided appeal 
for decorative purposes in various en- 
vironments, and the gate shown in Fig. 
4 is quite at home in front of a shore 
cottage. 

For privacy and in conjunction with 
a solid brick wall or tight board fence, 
a substantial gate such as in Fig. 5 is 
in order. It can be carried up to shoul- 
der height, or just enough to keep the 
neighbor’s dog out or your own in, and 
the harmless row of iron pins on top 
definitely says ‘‘Keep out!” 

Purely picturesque rather than utili- 
tarian is the turnstile in Fig. 6. Origi- 
nally this type of gate was intended to 
keep out wandering livestock. 

Buggy wheels are highly popular as 
lawn ornaments, superseding the iron 
leer of an earlier generation. In Fig. 
7 is a satisfactory way to hang one for 
use aS a gate. 

If split rails are available, an ex- 
tremely picturesque fence can be made 
as in Fig. 8. This arrangement has be- 
come so popular that even city homes 
have them, though unquestionably it is 
a style for suburb or country. 

Several methods of using rope in 
fences and porch rails are possible. 
Figure 9 shows one of them. 

That old favorite, the familiar picket 
fence, Fig. 10, is easily built. The end 
posts can be prevented from leaning or 
wabbling by nailing crosspieces to the 
lower end, as shown. All wood below 
grade should be creosoted or painted 
With an asphaltum or tar product. An 
indestructible or nondecaying post is 
also illustrated. It is simply an iron 
Pipe with a wood “shirt,” mitered at 
the corners, built around it and sur- 
mounted with a cap. Incidentally, a 
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Fig. 14. A graceful trelliswork summer 
house with bird bath in Mrs. George W. 
Ackermann’s garden, San Gabriel, Calif. 
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discarded croquet ball can be screwed to a 
board to form this type of cap. 

3are walls can be improved with trellises 
similar to those shown in Fig. 11. To permit 
vines to climb freely, these should be sup- 
ported an inch or two away from the wall. 

A garden seat is a real asset, and in Fig. 
12 is shown one exhibited by the San Ma- 
rino, Calif., garden club. It has been se- 
lected for reproduction because of its simple 
and pleasing design. 

For a cool summer house, a simple frame 
of rough lumber covered with crossed slats 
can be built at small cost, as in Fig. 13. 

A more elaborate and unusually graceful 
design is given in Fig. 14. In this case 
the summer house is set in a semiformal 
garden, with four walks meeting under 
it and a bird bath at the center. 

The conventional but always attrac- 
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Drawings of the Ackermann frellis. 
Four garden walks meet beneath it 
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tive design in Fig. 15 can be built 
smaller than given here, or expanded. 
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} Fig. 15. An effective although conven- 
tional design. It may be expanded into o 
long pergola between house and garden 


POPULAR SCIENCE 














DECORATION 
IN GOLD 


54" PLYWOOD 


J LEATHERETTE 
TAPE 


IMITATION 


LEGS 
BAND-SAWED 
FROM 2" PINE 











Screen for Fireplace 





Covered with Leatherette _ 


THE dark, cavernous maw of an unused 
fireplace is hardly a thing of beauty during 
the warm months, but it can be effectively 
and pleasingly screened as shown. The screen 
is simply a panel of plywood with a curved 
top mounted on two feet and covered on the 


Rubber Tubing Improves 
Spring Filing Clip 


WHEN carbon copies must be made of a 
form held on a paper filing board, the tend- 
ency of the spring clip to cause a smudge 
can be greatly reduced by gluing a small, 
slitted rubber tube to the steel edge. Wind- 
shield-wiper tubing is fine for this purpose. 


The tubing glued to the clip forms a greater area 
of contact and prevents the carbon from smudging 
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exposed side with imitation leather, which 
is fastened along the edges with leatherette 
binding tape and upholstery nails. The deco- 
rations are done in gold or aluminum, and 
the entire surface then varnished or shel- 
lacked.—-_LOWELL R. BROWNE. 


Circular Jig Quickly Cuts 
Disks from Sheet Glass 


CIRCLES can be cut accurately from glass 
with this simple jig. Make the arm from 
3/16” pressed composition wood, tempered 
quality, and sand it down slightly so the cut- 
ter will be held in place by friction. Drill a 
close-fitting hole at one end for attaching 
the suction cup. To remove each disk from 
the sheet, make radiating cuts from the cir- 
cle to the edge of the glass, then break off 
the waste one piece at a time.—E. A. BOWER. 
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Merry-Go-Teeter for Playground 
Contains Self-Oiling Device 


MERRY-GO-ROUND and seesaw are combined in this 
novel playground device. Note that the chassis is 





made of two 8’ boards and that the supporting mem- 
bers permit 1” thick material to be used. The short 
piece of %” cold-rolled steel turns in a section 
of pipe set in the supporting 
post; a plug in the bottom of 
this pipe is countersunk to 
receive the pointed steel bar, 
and oil is poured in for per- 
manent lubrication. To lubri- 
cate the horizontal axis, 12” 





holes are bored vertically into 
the wooden members and 
packed with felt.—D.H. 


The device runs silently 
and easily and will re- 
main in good repair for 
an indefinite period. Be- 
low, complete drawings 
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Reading Glass Aids 
Work on Jig Saw 


FINE jig-saw work may be 
done more easily if a large 
reading glass is attached to 
the machine. A convenient way 
to fasten the glass is by means 
of a small clamp to which the 
threads of the glass frame are 
fitted. It can then be readily 
removed to make adjustments. 
The glass also acts as a shield 
from broken blades.—D. R. F. 


Guide Fence Applied 
to Leather Punch 


A SMALL steel parallel clamp, 
if attached to the anvil jaw of 
a leather punch as illustrated 
above, will provide a handy 
guide for the accurate align- 
ment of a series of holes in a 
strap or any other piece of 
leatherwork. Attach the clamp 
so that it does nct interfere 
with the punch jaws. 
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How to Fasten Vines 
to Brick or Stucco 


WHEN climbing vines have to be 
fastened to stucco or brick walls, the 
usual method is to drive nails or special 
hooks into the wall. A quicker and 
more harmless method is to fasten 
short pieces of string across the stem 
of the vine with plastic composition 
wood. A small pellet of this material 
is pressed on the string and forced into 
contact with the wall.—A. J. VIKEN. 





Jig-Saw Blades Stored 
in Rustproof Holder 


A RUSTPROOF holder for jig-saw 
blades can be made from a large 
olive jar. Three metal disks are 
cut to fit, and the necessary holes 
are drilled. The central rod, shaped 
from a piece of heavy wire such as 
is used for coat hangers, is then 
soldered to the disks.—S. J. G. 











Citronella Oil in Paint 


Keeps Insects Off ee Tool Holder for Barrow 


MALL tools may be carried more 

FRESHLY painted surfaces are J : readily on a wheelbarrow if a portion 
sometimes marred because count- “rH of an old inner tube is nailed across 
less small insects stick to them. This : the handles, behind the platform, as 
can usually be prevented by adding oes shown above. The tube ‘s slit on the 
ibout 44 oz. oil of citronella to i inside so the tools may be placed in it 
each gallon of paint.—K. F. K. “2 | to keep them from falling out. 


Durable Picnic Fireplaces ieee - ae “08 


IREPLACES at public picnic 
eet and trailer parks are 
lifficult to keep in repair, and the 
ron grate bars are often taken 
iway for use as tent stakes or 
ther purposes. To prevent this, 
ne Wisconsin summer-resort 
wner uses all-metal fireplaces 
velded together as shown. The 
ody is of 12-gauge steel reén- 
orced with a 1” by 4” bar at 
the top and another at the bot- eC 
tom. The grate bars are %” con- 
rete reénforcing bars bought at 
w cost from a road contractor. A short chain is welded 
to each unit, and the other end of the chain is embedded 
1 concrete to keep the entire unit from being removed. 
‘his precaution was found necessary after several of the 
rst fireplaces made were taken away bodily by tourists. CHAIN 
he ; cost. includi arr : EMBEDDED ~_ 
he entire cost, including welding, is only about $3 for 


IN CONCRETE ~~. 
ich fireplace.—K. N. BANTHIN. BELOW GROUND 
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How to Keep Your 


‘ibew to the average boat owner the 
a Problems of boat painting are many, 

but to the practically minded paint 
Lee technician the whole subject is one 
vast headache. None knows better than he 
the extreme complexity of painting hulls to 
keep them in good condition in fresh or salt 
water, or both. Among the difficulties are 
marine growths and boring insects; blistering 
sun and freezing cold; good materials applied 
over bad; careless beaching and docking; the 
failure to wash down with fresh water after 
each salt-water run; the déstructive influence 
of sulphide waters in harbors foul with sew- 





By 
RALPH G. 


Red-lead paste 4 lb. 


White-lead paste’ 6 lb. 
Zinc-oxide paste 2 Ib. 


press below the gunwales. 
coating. 


suitable bottom paint. 
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HARD-DRYING PRIMER COAT FOR BOAT HULLS 


MONTHLY 


age; and failure to clean and wash hulls and 
decks properly before laying up a boat. 

The worst trouble of all, however, may be 
traced to one fundamental lack—the failure 
to allow thorough and complete drying of 
each coat of material before applying the 
next. Thorough cleaning, sanding, and prepa- 
ration, followed by hard drying of high- 
grade, properly chosen materials are essen- 
tial for creditable marine painting. 

Here are the most important precautions 
to observe: 

1. Choose paints recommended by a repu- 
table firm. 2. Use the products of only one 

manufacturer on any 
one job. 3. Avoid us- 
ing soft-drying coats 
over hard and vice- 
versa. 4. Never paint 
over a wet surface 
or wood containing 
free moisture. 5. Be 
(sure all surfaces are 
clean. 6. Work in a 
warm place, free of 
direct sun, wind, or 
dust. 7. Prime all 
new work properly 
and dry hard before 
using cement or put- 
ty glazing. 8. Make 
certain that all paint 
is well stirred and 


[PAINTING] 


Quick-drying marine spar varnish 
Pure turpentine 
Turpentine Japan dryer 


This is for use on mahogany, redwood, white cedar, white pine, or cy- 
Brush on and work out well to avoid a heavy 
Dry as long as possible in a warm room before recoating with a 
Do not use as an exposed coating or over anti- 
fouling bottom paints applied the previous season. 


SHOP DATA FILE 
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r A marine type of hard racing enamel is used for the finishing coats on canvas-covered canoes and boats 

l 

y strained. 9. Get good brushes and keep each Specifications will now be given for various 

e color separate. Suspend each brush in pure’ types of new boats. Obviously, in repainting 

- turpentine between jobs. Donot stand brushes a boat, some of the operations may be 

e n their bristles. 10. Brush out all coats omitted and the number of coats reduced. 

t carefully. 11. Dry each coat hard. Rowboats. If white oak framed and cedar 

d 

| MARINE-TYPE SILEX FILLER FOR BOATS [PAINTING] 
Boiled linseed oil | 4 oz. Pure turpentine 4 oz. 
Quick-drying marine spar varnish 10 oz. Silex 5 Ib. 
Turpentine Japan dryer 4 oz. 


Mix to a stiff dough and reduce to working consistency with a thinner 
consisting of 11% qt. turpentine to 214 qt. gasoline. 

To fill and seal cypress, white cedar, redwood, or white pine before coat- 
ing with quick-drying marine spar varnish, use from 5 to 7 Ib. filler per 
gallon of thinner. For oak or mahogany hulls, trim, decks, etc., use 12 lb. 
per galion. For Philippine mahogany (red or white lauan) use from 16 
to 18 lb. per gallon, colored to match with colors ground in oil. The ma- 
| hoganies may need double filling; allow 48 hours between coats. 
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planked, with transoms, seats, coamings, and 
deck of mahogany, they should be finished 
natural throughout with four coats of marine 
spar varnish, quick-drying type. If of white 
pine, redwood, or white cedar: 

1. Sand clean and smooth, rounding off all 
edges toa 4” radius. 2. Prime with marine- 
type red-lead primer. Dry hard, sand smooth. 
3. Knife on bottom-type seam cement and let 
dry. Prime and dry. Sand lightly. 4. Apply 
coat of antifouling bottom paint to entire out- 
side hull. Do not sand this type of soft bot- 
tom paint. 5. Brush or spray two or three 
coats of bottom paint, antifouling type, to en- 
tire outside hull. Do not sand between coats. 
Give all possible time between coats; two 
weeks in a warm room is not too much for 
each coat. Let dry as long as possible before 
using boat in water. 6. Use deck paint of 
suitable color for inside faces of boat hull 
and bottom slat frame. 7. Seats may be 
finished natural if desired. 

Canoes and small boats with canvas-cov- 
ered hulls. 1. Two brush coats of marine-type 
acetate dope to be brushed on and dried two 
hours or more between coats in a warm 
room. 2. One or more coats of marine-type 
canvas filler to be applied until weave of can- 


vas is filled level. Dry hard in a warm room 
until ready to water sand with % and 00 
sandpaper. Dry twenty-four hours. Touch 
up filler if spots appear. Resand. 3. Bottoms 
to be given three or more coats of marine- 
type, hard racing enamel in green, buff, or 
bronze; first coat to be dried hard for not less 
than three days and water sanded with wet- 
or-dry 4/0 paper. Dry overnight before re- 
coating. 4. Last coat to be applied full bodied 
by brush or spray and left in full gloss. 5. 
Boot-topping, if used, to be two coats marine- 
type gloss black or white, well dried and 
sanded between coats. Last coat to be left 
in full gloss. 6. All exposed trim, woodwork, 
and decks to be finished natural, as follows: 

a. Sand clean and bright with 4/0 open- 
faced garnet sandpaper and block. b. Fill as 
required with hard-drying marine-type wood 
filler and wipe clean. Dry twenty-four hours. 
c. Varnish with one part marine quick-drying 
spar varnish and one part pure turpentine. 
Dry hard eight hours. d. Putty glaze as 
needed. Dry hard and sand level. e. Re- 
varnish full body with four-hour marine spar. 
f. Dry hard, resand, and revarnish to four 
coats. Leave last coat full gloss. 

(TO BE CONCLUDED) 


Weatherproof Package Carrier Added To Bicycle 


| 


T IS no trick at all for a handy boy who 

rides a bicycle to make a streamline, weath- 
erproof carrier as shown for holding his 
lunch, books, and extra jacket. 

The support running from the bottom of 
the carrier to the rear axle is an old fender 
brace. The bottom may be of plywood or %” 
birch or ash; and the sides of %” to %” 
white pine or spruce, rabbeted just enough 
to take the tin or galvanized-iron top, which 
is set in marine glue flush with the top edge 
of the sides and nailed at 1” intervals. The 
wooden tongue fitting the fender and the rear 
forks is nailed and screwed to the bottom of 
the deck and held to the forks with a leather- 
lined sheet-metal strap.—JACK HAZZARD. 


SHEET METAL-=> 
7 “fl SLANTED 


{ 


TO ALLOW 
RAISING ie 


METAL 
STRAP 


U FITTED 
{l WOOD 
© BLOCK 


‘sive view / 


an }}] \ \ 


| 

| / 
/ 
& 


BACK VIEW 


POPULAR SCIENCE 





A 
end 
bein 
redu 
chin 
the 
lawn 
ened 
thou 


“he 


in th 


Draperies Hung Invisibly 
on Homemade Cranes 


” 


DRAPERY cranes made of 4” round iron 
rod, bent to the shape shown and attached to 
the woodwork by screw eyes, provide a satis- 
factory method of hanging draperies invisibly, 
and cost less than fifteen cents a pair. Ex- 
actly the right amount of clearance for 
Venetian blinds or other projections may be 
obtained, and the method of attaching avoids 
the necessity for making holes in the plaster. 

The rods should fit snugly in the screw 
eyes. If the exact size is not available, use 
screw eyes with some- 
what smaller openings 
and spread to the de- 
e / — sired size with a tap- 
4 ROUND IRON ROD ered punch. The rods 
and eyes may be gilded 
or painted to match the 
woodwork.—-H. W. T. 
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Lawn-Mower Sharpener 
Has Universal Drive 


A SHORT shaft with universal joints at each 
end is an aid in driving lawn mowers while 
being sharpened. In the set-up illustrated, 
reduction gears from a junked washing ma- 
chine are used to gear down the speed, and 
the shaft has a chuck that will fit any size 
lawn-mower shaft. The mower may be sharp- 
ened even at the extreme angle shown, al- 
though as a rule the drive is almost straight. 
“he wooden roller usually rests on the block 
in the center of the tray.— JAMES L. BURDEN. 


Pocket Kit Holds Craftwork Tools 


THIS compact kit for small tools, adapted from a manicure 
box purchased at a dime store, is invaluable to the craftsman 
who has no regular workshop. 

On one flap are two leather-working tools and a dental probe; 
on the other (in pockets made by slitting the lining and 

loosening it) are a file, an emery 

board, and a small celluloid ruler. 

The bottom is covered with velvet, 

cemented over reénforcing card- 

board and over a strip of quarter- 

round molding at the free edge. At 

i a the back, the cardboard can he tilted 

forward to reveal small pockets for 

razor blades, paper clips, and nee- 

dles. On the velvet, either attached 

Small tools for various types by elastic straps or loose, are small 

of craftwork are carried con- pliers, wire cutters, penknife, and 
veniently in a manicure box the like.—WINIFRED G. HAMMOND. 
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Fighting Plane in Miniature 


... A CAREFULLY DETAILED EXHIBITION 
MODEL OF THE SPEEDY GRUMMAN F3F-1 


In build 

you will 

of the’ 

considera® 

was supplied 

Navy Recruiting BU 


By 


DONALD W. 
CLARK 


ODEL airplane builders who are not 

content until they have added every 

possible detail will find a job to chal- 
lenge their skill in this scale model of the 
Grumman F3F-1 Fighter. Opening the hinged 
section of the fuselage of this model reveals 
the inside of the cockpit, which has, of course, 
been greatly simplified. Those who do not 
wish to attempt so much work may omit the 
cockpit and the folding landing gear. The 
wheel struts could be made rigid by cement- 
ing them in place, while the tail-wheel sup- 
port could be set into a hole. 

Our regular scale of %” equals 1’ has been 
followed, and the drawings are largely self- 
explanatory. The cowl recess is cut in the 
usual way, and the cylinders are represented 
by cementing fourteen sections of 3/16” di- 
ameter bolts in place. The inner set should be 
split in two and fastened first. 

The landing-gear struts are wood and soft 
wire. Common pins, bent as shown and cut 
off and pointed, serve as turning points for 
the struts when pushed into the fuselage at 
the proper positions. D is a curved wire set 
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SPECIFICATIONS 
OF GRUMMAN F3F-1 


Span Useful load 
Length Gross weight 
Height 8’ 9” Fuel 

Empty weight 2,870 Ib. Oil 


ENGINE 


Pratt & Whitney Twin Wasp Junior, 650 h.p. at 
2,200 r.p.m. at 7,500 ft. 


PERFORMANCE 
Service ceiling 29,000 ft 


Rate of : 
climb 2,700 ft./min 
215 m.p.h Cruising range 720 mi 


Landing speed 65 m.p.h. 


1,230 Ib 
4,100 lb 
110 gal. 

9 gal. 


Maximum 
speed 

Cruising 
speed 


240 m.p.h. 


into the upper part of the wheel pocket on 
which the top end of strut C rides when the 
gear is folded or unfolded. This hole should 
be a trifle oversize. Both ends of C are fiat- 
tened and drilled. One corner of strut C is 
not rounded. This will keep struts B and C 
from moving out beyond dead center when 
the gear is let down. If all turning points ex- 
cept the one at D fit snugly, the wheels will 
stay put—either up or down. 

The wheel pockets can be cut in with a drill, 
knife, and chisel. A small wood-carving tool 
set is useful for smoothing up the pockets. 

The tail-wheel mounting is simple. Pulling 
the lock pin out far enough to clear the wire 
support allows the wheel to be pushed into 
the pocket. Pushing the pin in again locks 
the wheel in the raised position. The same 
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At the right is 
shown how one 
side of the cock- 
pit is made to 
open and how the 
landing gear is 
arranged to fold 
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LANDING GEAR 


ADHESIVE TAPE HINGE 


STRIPS OF (OR TWO PIECES) 


TAG BOARD 





DETAIL OF 
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32 
pin will lock it in the lowered position also. 

With the finest-toothed coping saw, cut out 
the cockpit portion of the fuselage, being 
careful to preserve the corners. Mark a cen- 
ter line on top of this block lengthwise and 


cut it in two. Parallel with the outer edges, 
mark lines 1/16” in and carve away the ex- 


BRASS POLISH 


Tripoli or silex 
Tartaric acid 


Rottenstone, powdered 1 oz. 


Ros s 


3 oz. 


1 dram 


cess wood to these lines. You now 
have duplicate shells. Glue thin tag 
board to the edges and trim even. 
This will fill in the space left by 
the saw. Next, glue the right half 
in place and hinge the left half. A 
small groove enables the cover to be opened. 
The seat and other fittings may be metal, 
fiber, or cardboard. Paint these parts, the 
cockpit, and the wheel pockets light gray. 
The exterior of the model is painted aluminum 
except the top surface of the upper wing, 
which is yellow. All the details are black. 


[FORMULAS] 


White vinegar 2 oz. 


Alcohol, denatured 1 oz. 


Gasoline 14 oz. 


Apply with a cotton flannel pad, let dry, and polish with fresh cotton flan- 


nel. 


Finish with an old but soft and clean chamois. If a dull-rubbed effect 


is desired, add FFF pumice stone to a portion of the polish and use it on 


the surfaces which are to be dull. 
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Jackknife Model 


OF A 


Civil-War Gun 


By CARL G. ERICH 


ERE is a half-size whittled model of a 
| Civil-War gun of the cap-and-ball type. 

The original is marked “Poultney & 
Trimble, U.S.A., Smiths Patent, June 23, 
1857.” 

Make a paper pattern and transfer it with 
carbon paper to a white-pine board %” thick, 
41,” wide, 20” long. Cut out the design with 
a jig, band, or coping saw. Draw a pencil 
line all along the center of the edge; then 
carve the gun to shape. 

When cutting the trigger and guard, work 
delicately across the grain. The hammer and 
cap holder are best made separate; use glue 
and cut-off pins to hold them in place. Bore a 
hole in the front end of the barrel. Make very natural wood, but they can be painted, if de- 
fine V-cuts at the various markings. Use _ sired. The iron parts in that case are en- 
dowel sticks to represent the screw heads. ameled a gun-metal color, and the wooden 

I think models of this type look best in the parts stained walnut. 











The model is sandpapered until the knife cuts have 
been smoothed out, then left the natural wood color 












































Side View | 
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CAP-HOLDER The assembly drawings 


are a quarter the size 
of the model, and the de- 


Y YH Y 
Yyy Yj ATS 
Vij Yip CGH tails at left are half 
YN YU p VY); C) size. Leave all the deli- 
“Yi J Up CH) cate parts like the trigger 
BACK SIDE FRONT Uy LB LY and guard to the last 
HAMMER-HALF-SIZE SECTIONS AND DETAILS-HALF-SIZE to avoid breaking them 


(AY, 1939 157 





Mounting a Bicycle Wheel 
to Absorb Road Shocks 


Fin the newsboy who must jump curbs, for 


the Boy Scout who rides narrow and rough 
country roads and trails, and for the chap 
who likes to tinker, this bicycle attachment 
offers interesting possibilities. It is a sort of 
cantilever front wheel. 

The extension of the forks in which the 
wheel is mounted is made from an old alumi- 
num bicycle stand. Bend it first, saw away 
any unevenness in the length of the arms, and 
drill for the axle and the bolts holding the 
extension to the forks. These two sets of holes 
are 3” apart, center to center. A length of 
screen-door spring will do for a spring if the 
rider is light in weight. It is attached as 
shown with a piece of baling wire. For 
heavier persons, stronger spring and wire 
are necessary. This arrangement may be 
easily removed for ordinary riding.—J.H. 


Builds Mayflower Model 
Entirely of Copper 


ONSTRUCTED entirely of copper from 
C POPULAR SCIENCE MONTHLY blueprints, 
the 21” long model of the Mayflower illus- 
trated below was built by Stanley Zabaglo, a 
roofer on the maintenance staff at the Car- 
negie Institute of Technology, Pittsburgh, Pa. 
The work required about 400 hours. 

While on exhibition in the sheet-metal shop, 
the model was so much admired that the 
alumni of Carnegie Tech selected it as an 
appropriate gift for Dean Arthur W. Tarbell 
upon his retirement last June after thirty 
years at the Institute. Dean Tarbell, a native 
New Englander, is the author of “Cape Cod, 
Ahoy.” 

Zabaglo is planning to build next the U.S. 
Constitution and the Revenge, other ships in 
our blueprint series. 


An all-copper model. The photograph was made 
by Lloyd Weninger, of the Carnegie Tech faculty 


Soft Felt Pad Protects Pocket Telescope Lens 


F YOU have had occasion to carry a small 
| telescope in your pocket for any length of 
time, you have probably been annoyed at the 
coating of dust that accumulated on the 
object lens. Provided the telescope is already 
fitted with a leather case, the trouble can be 
almost entirely overcome by sewing a disk 
of soft felt to the flap of the case as illus- 
trated at the right.—Roy S. MACNEILL. 
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Booth of the Regina (Sask.) 
Homeworkshop Club at a 
provincial fair. Demonstra- 
tions on power machinery 
were given several times a 
day by some of the members 





Home Workshop Movement 
brows Rapidly in Canada 


Y MEANS of exhibitions, contests, and 
participation in civic affairs, craftwork 
and model clubs are rapidly promoting 
the home workshop hobby throughout 

Canada. Thirty-one clubs have already been 
formed under the auspices of the National 
Homeworkshop Guild, and there will undoubt- 
edly be a great many more by the end of the 
year. 

Several thousand persons saw the exhibi- 
tion sponsored by the Regina (Sask.) Home- 
workshop Club at a provincial fair. Members 
lemonstrated power tools borrowed 
from a local hardware store, and 


played in model making that the Society of 
Model Engineers, Ottawa, Ont., has obtained 
the codperation of a local radio station, which 
announces the time and place of meetings. 
The members will have several speed boats 
ready by spring and are now planning to 
erect a track for live-steam model locomo- 
tives. A. P. Abolit and A. E. French displayed 
models at recent meetings. 

The Kerrisdale Homeworkshop Club, Van- 
couver, B.C., has arranged to have a series of 
demonstrations given on power tools, begin- 





‘raftwork articles were displayed 
mn four tiers at the back of the 
booth. Nearly sixty applications 
for membership were received. 


A Record Month for the Guild 


The Edmundston (N.B.) Hobby- 
st Club is sponsoring a contest to 
lesign two arches to be erected at 
the east and west entrances of the 
own. Each contestant must sub- 
nit a completed model and plans. 
Three prizes will be awarded. A 
vindow display is scheduled for 
\pril and a large exhibition for 
ext fall. 

So much interest has been dis- 
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HEADQUARTERS of the National Homeworkshop 
Guild in New York City experienced a record 
period of activity recently when forty-one clubs 
joined within one month. One club was from 
Canada; the rest were distributed among twenty 
states. During the same month, 421 requests 
were received from persons desiring information 
on how to start clubs in their neighborhoods. 
This is another indication of how the home 
workshop hobby is sweeping the country. 











ning with t 2 circular saw .. . Bruno Perinie, 
of the Graniea (Alta.) Homeworkshop Club, 
has built an electric welder and a drill. Ar- 
nold Friedenburg erected a wind charger in 
order to electrify his workshop. Joseph Schile 
made a guitar and banjo... The Angusville 
(Man.) Homeworkshop Club is codperating 
with the local school in conducting classes 
for boys. An “achievement day” will be held 
this spring when prizes will be distributed for 
the best work done ... A club workshop is 
planned by the Preston (Ont.) Homecraft 
Club. 

A wide variety of programs has been en- 

joyed by the Peekskill (N.Y.) Homeworkshop 
Club during the past year. Among the talks 
and demonstrations were the following: wood 
inlaying and marquetry, Edward Kurzhals; 
copper etching and oxidation, Thomas Monte- 
leone; lens grinding, Frank P. Tompkins; pas- 
tel painting, Theodore Bee; photographic il- 
lumination, Harry Rigby, Jr.; wiping lead 
joints, John Donohue and Charles Martin; 
metal spinning, Thomas Monteleone; abra- 
sives, Harry L. Tow- 
ers and Dr. Edson R. 
Brewer; polishing 
steer horns, George C. 
Court; veneer panel- 
ing, Gaspar Constan- 
tine; casein glue, Jerry 
Reen; “Experiment 
with Casein Glue on 
Three-Ply Disk,” Ar- 
thur A. Dix. 

When the _ Seattle 
(Wash.) Homework- 
shop Club was first 
organized, it had the 
use of machinery 
owned by a local con- 
cern. Now that the 
club is on its feet, the 
club has decided to 
purchase its own 
equipment. An in- 
tensive membership 
campaign is being con- 
ducted, and the com- 
mittee hopes soon to 
have an active list of 
100 or more. 

The Great Falls (Mont.) Home- 
workshop Club recently codperated 
with a local bank by building bird 
houses for a special display. Lawn 
and porch furniture will be made 
this spring. Window exhibits are 
held every four weeks. Two more 
members, S. A. Eberhardt and Curt 
Weismann, have built their own 
homes, making a total of four in two 
years. 

Another Guildcrafter who has con- 
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structed his own house is Julian Knapp, of the 
Ware (Mass.) Homeworkshop Club. He had 
never done any carpentry work before, yet 
the only outside assistance he needed was for 
a mason to put up his chimney. He did his 
own plumbing, wiring, carpentry, and paint- 
ing. 

Charles Leuthardt demonstrated veneering 
processes before the Nutley (N.J.) Home- 
workshop Club recently ... When the Walla 
Walla (Wash.) Homeworkshop Club held its 
exhibition, Walter Taylor, president of the 
Walla Walla Camera Club, photographed the 
show ... Through excellent newspaper pub- 
licity, the Handicraft Homeworkshop Guild 
of Waterbury, Conn., has been able to in- 
crease its membership considerably ... F. C. 
DeBoe was host to the Vicksburg (Miss.) 
Homeworkshop Club when moving pictures 
were shown ... The following hobbies were 
displayed by the Timbercraft Homeworkshop 
Club, New Bedford, Mass., at its exhibition the 
latter part of February—-photography, sports, 
art, coins, models, woodworking, and metal 
working More 
than 500 gifts were 
distributed by the Bi- 
son Builders’ Guild, 
Buffalo, N.Y., last 
Christmas, and since 
then many letters of 
appreciation have been 
received. The mem- 
bers are building a 
motor boat designed 
by Earl Sanderson. 

Approximately 250 


< 


Left, Merle Hedrick of the 
Saginaw (Mich.) Home- 
craft Club retouches the 
emblem he made. Below, 
Charles Krause, another 
member, in his workshop 
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Two views of the fourth annual ex- 
hibition of the Walla Walla (Wash.) 


Homeworkshop Club. Even beds were 
on display. At left is the prize- 
winning table made by John Linker 


(Mass. ) 


persons were guests of the Lynn 
omeworkshop and Handicraft Club at an 
en house. The club’s equipment was dem- 
nstrated and various projects displayed. A 
tal of 2,100 toys were made or repaired for 


or children... The Trenton (N.J.) Home- 
\orkshop Guild is conducting a series of elec- 
cal experiments under the direction of the 
resident, Charles A. Mazatas ... William 
T. Russell, former president of the Pittsfield 
fe.) Craftsmen’s Club, recently returned to 
» town and reorganized the group, which 
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had been inactive since he moved 
away... Walter Sweeney dem- 
onstrated upholstering before 
the Fall River (Mass.) Home- 
craft Club... Mark Hains, of 
the Topeka (Kans.) Homeworkshop Club, 
makes at least one new toy a week and gives 
them to the Salvation Army. His three chil- 
dren are his proving ground—they try out 
each new toy. 

Henry J. Jung gave an illustrated lecture 
on modern furniture design before the Hard- 
wood Homeworkshop Club, Neenah, Wisc., 
and announced that he would give a prize of 
$15 for the most original piece of furniture 
designed by a member. The club has voted to 
give a $5 prize to the person who brings in 
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the most new members dur- 
ing 1939. 

Col. Donald W. Fraser, 
president of the Orchard 
Park Homework Club, West 
Lynn, Mass., was given a 
surprise dinner recently in 
honor of the splendid work 
he has done in supervising 
the job-placement division 
of the club. The affair 
marked the group’s ninth 
anniversary, and all who 
had attended the first meet- 
ing were present. 

At a recent meeting of 
the LeRoy (N.Y.) Home- 
workshop Club, Frank Hall 
demonstrated how to joint 
and file circular and hand 
saws, and Dr. Bernard S. 
Stelmaszyk projected Koda- 
chrome films. The question 
box has proved popular. 

The South Shore Homeworkshop Club, 
Quincy, Mass., enjoyed a lecture and demor- 
stration on wood filling, staining, varnishing, 
shellacking, and waxing at the home of 
Stephen H. Page. The following session was 
held in the workshop of Mr. Lowe 
Working in conjunction with the Lewiston 
(Idaho) Junior Chamber of Commerce and 
the Lewiston Welfare League, the Lewis- 
Clark Homeworkshop Club repaired 1,000 
toys . . . Demonstrations on the lathe and 
with a hand grinder were given before the 
Sacramento (Calif.) Homecraft Club... Three 
exhibitions are planned by the Buffalo (N.Y.) 
Homeworkshop Club. Work has started on a 
new clubroom. Richard Platek and Ted 
Jendzejczak won the prizes in a recent con- 
test ... The Cuyahoga Falls (Ohio) Home- 
workshop Club codperated with the local fire- 
men in repairing toys last December, but in- 


Sioga Homeworkshop Club of New York City working in the club shop. 
This picture won the $5 prize in a photo contest for Guild members 


tends to conduct its own Christmas project 
this year ... Furniture making and repair 
were showr to the Ware (Mass.) Craftsman 
Guild when the members visited a factory. 

An exhibit to illustrate the various forms 
of mechanical motion, such as the crank, 
cam, lever, and screw, is being built by the 
Capital Homecraft Club, Washington, D.C. 

A letter of appreciation from the Colorado 
State Home for Dependent Children has been 
received by the South Denver (Colo.) Home 
workshop Club for the toys and other articles 
presented to the institution. Part of the let- 
ter follows: ‘“You may be assured that when 
we were first notified of your intentions, we 
had no idea that this outlay of articles would 
be so numerous or so well constructed. There 
is no doubt that our children will be delighted 
with these things, and will find many of them 
very useful in the years to come.” 





Guild Offers Bulletin on How to Start a Club 


Se Se ee SCS SS SS SSS S888 888888888829 


National Homeworkshop Guild 
347 Fourth Avenue, New York 


Please RUSH by return mail your special bulletin 
giving complete information on how I can start a 
home workshop club and become an affiliate of the 
Guild. For your use in sending me this literature, I 
am inclosing a large (legal size), self-addressed, and 
stamped envelope 


NAME 
ADDRESS 


CITY 


(Please 


print very clearly) 
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AVE you a workshop? If so, you'll en- 

joy meeting regularly with other ama- 
teur craftsmen, exchanging ideas, and seeing 
demonstrations of various phases of the hob- 
by. These are just a few of the benefits in 
belonging to a home workshop club. In addi- 
tion, the National Homeworkshop Guild fur- 
nishes free monthly bulletins, job sheets, and 
other literature. There are no dues to pay. 
Full particulars on how to start a club in 
your neighborhood will be sent upon receipt 
of a stamped envelope. Membership in Guild 
clubs is open to all persons 16 years of age 
or older. Use the coupon at the left. 
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Small Clothes-Drying Rack 
Fits Over Radiator 


OR drying stockings, handkerchiefs, wash- 

able gloves, baby’s apparel, and other small 
articles over a radiator, a convenient rack 
may be made as illustrated. When not in use, 
the rack folds flat and is stored behind the 
radiator. 

Any nonrusting metal may be used, but the 
rack shown is of 3/16” round aluminum rods 
riveted together with 
brass escutcheon pins. 

The ends rest in four 
sockets made of alu- 
minum tubing. These 
are fastened to the 
radiator with flexible 
straps of brass tight- 
ened with bolts and 
nuts. The size and 
position of the straps 
will vary with the 
type of radiator. Mini- 
ature clothespins are 
used to hold the ap- 
parel on the rack.— : . "e—sThe rack is supported by four sockets as at the 
BERTRAM BROWNOLD. cs oh . ia left. Toy clothespins hold the wash in place 


Loose Wooden Drawer Knob 
Fastened with Solder 


FTER trying several methods of fastening a 

loose wooden drawer knob, I enlarged the hole 

in it as shown. The bolt was then heated red hot, 

and my son held it in the hollow of the knob with 

pliers while I flowed solder into the hole. Neither 

acid nor soldering flux was used so the solder would 

not stick to the bolt. A few mo- 

ments later, after the solder had 

HOTGOLT cooled, I unscrewed the bolt and 

found that a perfectly threaded core 

— , , _ of metal had been formed within 
The bolt was held in place and the Ss * wooven the knob.—E.C.H. 

enlarged cavity filled with solder = 


House Key Concealed in Slot 
Cut in Back-Door Screen 


HEN it is necessary to leave a house key 

hidden outside for the use of some member 
of the family who does not carry one, a good hiding 
place may be prepared in the hinge edge of the 
back-door screen. Remove the screen door and cut 
a slot about 14” wide, 1” deep, and 4” long. A piece 
of wire, shaped like a staple, is driven midway 
across the slot to keep the key in place. When the 
door is rehung, this slot will never be detected, yet 
the key is readily reached.—ALBERT W. STEIN. 























MAY, 1939 





ODERN trends in 

design emphasize 

the advantage of 

multiple uses for 
furniture. The unusual, but 
easily constructed, combi- 
nation chair shown in the 
accompanying illustrations 
can be instantly converted 
into either a chaise longue 
or a bed. A storage drawer is 
also provided. 

All the work may be done with 
hand tools, although power tools 
will speed up construction. It will 
be noted that the drawings show 
the chair in the plainest possible 
form, but there are infinite op- 
portunities for minor changes to 
suit the taste of the builder. Some 
such changes in design were in- 
corporated into the chair that 
appears in the photographs. The 
hinging of the back is also slight- 
ly different; the method shown in 
the drawings, however, is simpler 
and will be found entirely efficient. 

Each side of the frame is made of two 
pieces, as shown in the drawings. The stock 
should be 1” by 10” by 28”. Heavy wood 
screws, countersunk and with the _ holes 
puttied, form the simplest type of joint, but a 
mortise-and-tenon joint is far superior. 

The seat bottom is made of 142” plywood 
and is set solidly into grooves in the side- 
pieces. The drawer bottom is 14” plywood. 


The basic design, 
simplified as far 
as possible. Many 
modifications may 
be made, as shown 
by the photographs 


> Convertible 


An adjustable back, which may be tilted to any angle, makes 
this a particularly comfortable chair for lounging or reading 


The arms are 7%” pipe bent to fit on a suita- 
ble bending jig; they are removable so that 
the chair may be converted into a bed. De- 
cide upon the height desired before bending. 
The arms fit into %” holes drilled into the 
sides of the frame. Should any tendency to 
looseness develop, pieces of slightly larger 
pipe may be inserted in the holes as sleeves. 
Padded arm rests may be added. If an extra 
modern touch is desired, the arms can be 
chrome plated, otherwise they may be en- 
ameled. 

The catch by which the back is held in any 
position from horizontal to vertical is shown 
in detail in the drawings. The ratchet and 
latch should be made of the hardest wood 
available, preferably hickory. It is obvious 

that any weakness here 
or carelessness in mak- 
ing or fitting the parts 
may result in the failure 
of the mechanism to 
stand up under hard 
usage. 

A light door spring 
will be found satisfac- 
tory for keeping the 
latch under tension. The 
release wires for the 
catch run through a 
series of screw eyes and 
are attached to a ring in 
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IN THE 


MODERN MODE 


Fasy Chair 34's: 


IT CHANGES INSTANTLY INTO 
A CHAISE LONGUE OR A BED 


By R. DeWitt Miller 


With the arms removed 
and the back let down, 
the chair will serve in 
an emergency as a couch 


the middle of the back. 
By pulling this ring, 
the catch is released. 
The wires run through 
holes drilled in the 
frame of the back. If 
no long drill for this 
purpose is available, 
a piece of heavy steel 
wire or drill rod may 
be flattened on the 
end and filed into an 
efficient V-drill. 

As an additional support, a 
hinged brace or auxiliary leg, 
may be fastened on the inner 
surface of the back if desired. 
This should be held out of the 
way by a catch except when 
the back is in a horizontal 
position; then it should be al- 
lowed to drop down and rest 
on the floor, thereby support- 
ing the end of the back. It is 
even better to use two such 
legs, one on each side. These 
will give additional security. 
The back is hinged to the 
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For use as a chaise 
longue, the top seat 
cushion folds forward 
to rest on the drawer 


frame with %” carriage or wagon bolts with 
washers and lock nuts. 

The drawer also acts as the support for the 
folding portion of the seat cushion when the 
chair is used as a chaise longue or bed. The 


front of the drawer is 
made of %” stock, 
which extends 114” be- 
low the bottom, thereby 
giving a finished ap- 
pearance. The drawer 
slides on cleats screwed 
to the inner surfaces 
of the sides of the 
frame. In the photos the 
front of the drawer 
projects above the.sides. 
A plywood half-top to 
the drawer is pulled 


The drawer provides 
a convenient storage 
place. It has a top 
that slides forward 
to support a cushion 
when the chair is 
used as a bed or in 
the way shown below 
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The assembled back frame and details of the side 
members and catch, the latter of very hard wood 








DETAIL OF SIDE MEMBERS 


forward as a support for the front cushion 
when the chair is extended. It runs in 14” 
by 5/16” rabbets in the top of the sidepieces. 

The simplest method of upholstering is to 
use three overstuffed cushions from an old 
couch. After slip-over covers in the desired 
color are put on the cushions, the edges are 
sewn together. One of these sewed edges acts 
as a hinge between the bottom seat cushion 
and the back cushion; the second allows the 
top seat cushion to be swung forward so as 
to rest on the drawer when extended. 

Some sort of snap fastening or tie should 
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SIDE MEMBERS 3.1 
(MAKE FROM { « 10's) hee 
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ARM REST %"0.D. PIPE 
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The main frame, arms, and ratchet detail. At the 
left above is shown the construction of the drawer 


be used to hold the rear of the top seat cush- 
ion in place when it is folded back. White or 
ivory enamel gives an appropriate modern 
finish to the frame, but any desired color 
scheme may be followed. 


LIST OF MATERIALS 

Well-seasoned pine: 2 pce. 1” by 10” by 
28”; 2 pe. 1” by 10” by 23”; 2 pe. %” 
by a a 331%”; 1 pe. %” | 6%” by 
22”; 1 5” by 5” by 22”; 1 pe. %” 
by 54” rd 22”; 1 pe. 4” by 1%” by xt 
2 pe. %” by 5” by 20%”: 1 pe. %” 

2” by 20”. 

Pine: 2 pe. %” by %” by 18%”; 1 or 2 
pe. 1” by 2” by 5%” (optional for aux- 
iliary leg or legs). 

Plywood: 1 pe. %” by 23” by 25”; 1 pe. 
14” by 20%" by 27%"; 1 pe. 4%” by 20” 
by 21%”; 1 pe. %” by 12” by 217/16”. 

Broom handle: 1 pe. 6” long. 

Hardwood, preferably hickory: 2 pc. 
7/16” by 2” by 4”; 2 pe. 1” by 5” by 6”. 

2 pe. %” outside diameter steel pipe or 
tubing 30” long (for arms). 

2 wagon bolts 2” by %” with 2 nuts (one 
a lock nut) and 2 washers for each. 

2 short door springs. 

1 pe. steel wire, 6’ long. 

1 iron ring, 1” diameter. 

4 screw eyes or staples. 

1 square 1” hinge and catch. 

3 old davenport or overstuffed cushions 
approximately 20” by 25” each. 

3 slip-on covers for the cushions. 

2 snaps or ties for holding top cushion. 

A 


ssorted nails and screws, glue, etc. 
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a OW can I keep my garden 

lines tight and still work 
along them freely?” is a question 
often asked by gardeners. It can 
be done by the method illustrated. 
For the stakes, use 5/16” cold- 
rolled steel rod with a 1” eye bent 
in the top. Cut the stakes 18” long 
so as also to serve in spacing the 
rows. An old tire-chain evener 
spring is also required. It is cut in 
half, the cut end annealed, and a 
new loop made. This is then heated 
to redness and hard tempered in 
cold water. Enamel the stakes and 
spring red. 

The best string is two-strand 
mason’s cord, which will not twist 
and kink when wound on one of the 
stakes. For curves and rolling sur- 
faces, the string can be held with 
clothespins cut as shown.—R. G. W. 
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Gardener’s Line Kept Tight with a Coil Spring 








Children’s Coat Hangers 


CHILD can be trained to hang up his 
coat in a clothes closet if he is provided 
vith a coat hanger within his reach, as illus- 
trated. This is made by replacing the short 
100k on an ordinary wooden coat hanger with 
1 long hook obtained by cutting and bending 
i wire coat hanger._-ROBERT BLICKENDERFER. 


ee 
ee tT is 

Wh ° Sait || aa 
Mt 


wa 
T | ie 


STEEL ROD 
np SPRING 


~<— 


Half of an old tire-chain evener holds the line taut, yet the 
gardener can push it aside enough to work freely along the row 


Fasteners for Camp Equipment 


WHEN slide fasteners have to be replaced 
on duffel bags, tent flaps, or other equipment 
subject to hard usage, let the new fastener 
extend like a loose tab about 14” beyond the 
edge of the material. Such a fastener never - 
opens accidentally.—CHARLES VOGT II. 


Rubber-Lined Guard Used 
with Cutting Wheels 


F LINED with strips of inner-tube rubber to 
confine flying particles of grit and metal, a 
regular circular-saw guard may be used in 
place of a special guard with abrasive cutting 
wheels. Coat the inside of the guard with 
shellac, let it dry, and apply another coat 
before pressing the rubber in place.—K. M. 


































Turntable 


AIDS IN PAINTING 


Model Railway 
Rolling Stock 


of white pine 114” by 1%” by 14”. 
A groove 5%” wide and 3/16” deep 
is made in the center of one side of 
this piece. The sides of the groove 
act as tracks on which to rest the 
model. A %” hole for the pivot is 
bored in the center of the side op- 
posite the groove. For appearance 
sake, if for nothing else, the ends of 
the turntable may be tapered as il- 
lustrated. To complete the equip- 
OR painting model railroad cars and en- ment, two wedges will be needed for each 
gines, a turntable of the type illustrated car to prevent it from rolling off the turn- 
is invaluable. Once the car or engine is table.—GEORGE W. NIEDERMAIR. 
placed on the turntable, it is 
unnecessary to touch the ff naive _ ee i » place 
work until it is dry. — FIT WHEELS Ay ae | 
The material can be found 
in the scrap box. The draw- 
ings give dimensions for a 
turntable designed to hold 
one passenger car or two 
freight cars of HO gauge. 
The base is made from a 
piece of white pine 114%” by 
4” by 8”; a hole is drilled 
in the center for the %” by 
2” dowel that serves as a pivot. Front and end views of the painting turntable. The dimensions are for 
The turntable itself is a piece HO-gauge equipment, but may be enlarged to suit any other gauge 



































Thin Asphaltum Varnish Stains Model Ties 


OODEN ties for a model railway 

system can be stained realistically 
with black asphaltum varnish thined 
about fifty percent with gasoline, ben- 
zine, petroleum spirits, or any spirit 
thinner that happens to be available. 
Use an old household strainer to dip the 
ties in the thinned varnish and spread 
them on newspapers or a discarded win- 
dow screen to dry. This stain gives a 
deep black color without the objection- 
able odor of creosote. White or sugar 
pine is best for making the ties, which 
can be ripped into narrow strips on a 
circular saw.—C. A. VOELCKEL. 


STRAINER FOR 
DIPPING TIES 
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End of Old Flash Light 


Serves as Lens Shade 


LENS sunshade for many types of cam- 
A eras can be made from the large end of 
an old flash light. It should be cut with a 
hack saw back of the threads at the end of 
the main tube. This makes it possible to ad- 
just the length of the shade to meeet specific 
needs. In case it does not fit exactly, cut slits 
around the end and bend the sections in or 
out. A flash light using large cells will just 
fit over a standard filter-adapter ring for a 
32-mm. lens mount. The inside of the shade 
should be painted dead black. Ordinary black 
ink will do. The nickel on the outside makes 
it a neat-looking attachment.—C. W. R. 


Condensing Lens Ground 
to Act as a Diffuser 


[OR average work, many photographers 
prefer an enlarger in which both con- 
lensers and a diffusing medium are used 
together. This combi- 

nation may be ob- 


tained by grinding 
the flat surface of 
the upper or lower 
condenser with 
valve-grinding com- 
pound so as to ob- 
tain an even, ground- 
glass finish.—W. K. 


Small Mirror Shows Sitter 
How Portrait Will Look 


HE sitter for a camera portrait at home 

can judge better whether his or her pose 
and expression are satisfactory if a small 
mirror (about 5” by 7”) is attached to the 
tripod immediately below the camera. 


Rubber-Edge Thermometer 


HEN a photographic thermometer is 

used of the type having sharp metal 
edges, it can be prevented from scratching 
negatives in the developing tray by coating 
the edges with plastic rubber from a tube. 
Apply the semifluid rubber rather heavily. 
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By LOUIS HOCHMAN 


IMING enlargements in the 
darkroom need no longer be a 
problem to the amateur. This 
easily constructed automatic 
foot switch, which rises slowly after 
beinz depressed, throws a switch at 
the end of a designated number of 
seconds. It can be adjusted for any 
interval up to twenty seconds or 
more, and any exposure may be 
doubled or tripled by stepping on 
the pedal twice or thrice. The de- 
vice is therefore especially valuable 
for making duplicate enlargements 
because the exact exposures can be 
given each copy automatically. 
The switch is housed in a box 8” 
by 8%” by 412”. The wooden lever 
is %” square and 614” long, and 
one end is attached to a compres- 
sion chamber, while the other end 
carries the pedal. A small coil spring, 
attached to the end of the pedal, 
passes through a pulley (made from 
a furniture caster) at the top of 
the box and down to a screw eye in 
the bottom. A length of cord be- 
tween the screw eye and the coil 
spring permits adjustment of the 
spring tension. 
The compression chamber is made 
of a 4” length of 1” brass tube. In 











Pressing the pedal turns on the enlarging light, 
and the switch automatically shuts it off after 
the proper interval. Left, adjusting the time 


the bottom end is a snugly fitting plug of 
wood with a 3/16” hole drilled through its 
center. Over this hole, on the inside, a 
leather flap is attached with one screw t 
act as a valve. 

The plunger is made of 4” brass rod, 634’ 
long. With a 6-32 die, thread 1%” of one 
end of the rod and 1,” of the other end. On 
the 14” thread, screw a 6-32 nut tightly t 
the end with pliers. Next, slip on a % 
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TIMES ENLARGEMENTS 
AUTOMATICALLY 


COMPRESSION 
CHAMBER 


MERCURY 3 


SWITCH 


























washer, then some 11%” disks of leather Above, complete 
to average %” thickness, finally an- mechanism. At left 
other washer, and tighten the whole bove, adjusting 
securely with another nut. Slip the thoeutt = right. 
other end through a hole in the center ieee tet. 
of another wooden plug and bend it as 
shown in the diagram. Drill a pinhole 
through the bottom of the brass tube 
for an air outlet; then insert the 
plunger and plug. This pump-type 
compressor is attached to the bottom 
of the box with two small angle irons 
in such a manner as to allow it to 
swing freely. 

In making the switch, I found that 
the best type to use is a 2-ampere 
mercury switch, which cost only 98 


The compression chamber and 
plunger, and a sectional draw- 
ing to show them assembled 

















Left, two views of the switch, 
in each case with part of the 
box omitted. Connections are 
made as in the diagram above 
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cents. It is an insurance against fire hazards 
since the arc is inclosed in glass. It also 
lends itself perfectly to the tilting principle 
employed to break the current. 

The switch is attached to a block of wood 
1” by %” by 114”, through which a 2” No. 
6-32 bolt is passed. A strip of brass, bent to 
form a “U” around the mercury switch, is 
covered with rubber tubing to protect the 
glass. Its other end is a right-angle lever, 
jutting out past the block. A second lever, 
attached to the side of the block, crosses un- 
der the first lever and extends into the path 
of the rising foot pedal, which lifts it, tilting 
the switch and causing the mercury to flow 
away from the contacts, thus cutting the 
current. 

The block is attached to the wall of the 
box by the 2” long bolt, which passes 
through a long slot hole cut vertically in its 
side. A wing nut tightens it from the out- 
side, and a long roundhead wood screw is 
passed in through the slot and screwed into 


Extended Camera Bellows 
Given Rigid Support 


the upper part of the block to steady it and 
act as a pointer for setting the timing. 

The timing is regulated by raising and 
lowering the switch and marking off the 
number of seconds required for the foot 
pedal to reach it at various positions. A 
simple manner of timing it is to plug a self- 
starting electric clock into the outlet and 
note the number of seconds the second hand 
travels before it stops. 

The front of the box, through which the 
foot pedal protrudes, should be fastened on 
with roundhead wood screws to facilitate its 
removal in case of an emergency, while the 
right side should be on hinges. 

The uses of this foot switch are not limited 
to the enlarger. It can also be hooked up to 
the printing box for timing contact prints; 
and when taking pictures, it can operate the 
lights for long-time exposures with the cam- 
era set on time. One caution should be ob- 
served, however: the foot switch must be 
on a level surface. 


THE elimination of vibration is particularly 
important when the bellows of a camera has to 
be fully extended for close-up pictures. To sup- 
port the extended bed rigidly, a strip of thin 
plywood or pressed composition wood may be 
fitted beneath the camera as illustrated at the 
right. The bed is then blocked up as necessary 


at the free end. 


Stiffy reénforced in this way, 


the camera will have far less tendency to vibrate 


while the exposure is being made.—E. 


NEGATIVE CONTRAST 


These three examples provide a standard of comparison to tell whether a 
negative has been correctly developed. 
Overdevelopment is marked by excessive 
contrast between highlights and shadows. 


thin image and lack of contrast. 
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UNDERDEVELOPED 
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[PHOTOGRAPHY] 


Underdevelopment is indicated by a 


NORMAL OVERDEVELOPED 


FILE 
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Printing a Black Border 
Around an Enlargement 


SOMETIMES a photograph has the appear- 
ance of running out of its frame. This is 
particularly true of dense prints or outdoor 
scenes when it is difficult to print in the sky 
details. In order to keep the eye from stray- 
ing outside the picture, a single, thin black 
border around the picture is most effective. 

An easy way to print a black border is to 
trim a piece of cardboard about %” smaller 
than the outside of the picture. After the 
proper exposure has been made, the paper 
is left on the enlarging easel and the card- 
board centered as shown below so as to leave 
a border. Hold the cardboard firmly in place 
and play a flash light along the edge of the 
cardboard.—RAY KERSHNER., 


NEGATIVE EXPOSURE 


Films Specially Treated 
in an Illuminated Tray 


INTENSIFICATION or reduction of photo 
negatives is more easily controlled if the 
negatives are treated in a glass dish sup- 
ported over a light globe. Every detail is 
then brought out by the transmitted light. 
Rest the tray on wooden cleats over which 
a sheet of white paper has been laid to dif- 
fuse the light from a 25-watt lamp. 


[PHOTOGRAPHY] 


Use the examples below as a means of comparison to determine if a negative 
has been correctly exposed. Underexposure is marked by lack of detail in the 


shadows. 


Seg 


UNDEREXPOSED NORMAL 


Overexposure is indicated by overall detail and flatness. 


OVEREXPOSED 
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Wiping the plate with the tarlatan pad. This is 
done after the surplus ink has been removed witha 
mosquito-netting pad until the image starts to show 


TWO IO” SQUARES ys CARDBOARD DISK 


OF SILK OR 
FLANNELETTE ee 
, Sh 


4 
SURGICAL COTTON = l- 
4 SQUARE / es 
CURLED 
HAIR 


INK DABBER. Place the 
materials as shown above 
and, if desired, use a 
piece of chamois to face 
the finished dabber. Tie 
it off with half hitches 


THE EXPERT‘S 


PRINTING 


How to Make Dry Points 


PART THREE 


EFORE preparing your plate to print a 
dry point, make certain that the adjust- 
ments on the press are correct. The 
pressure must be evenly distributed 

throughout the length of the roller. To test 
this, place two or three sheets of blotting pa- 
per between the rollers and lay the plate on 
the traveling bed with the blotters covering 
the plate. Run the whole in for a short dis- 
tance; then back it out and examine the im- 
pression made in the blotters. If this impres- 
sion is not sufficiently pronounced, tighten 
both screws or adjust as necessary. Excessive 
pressure is not needed for good printing. Re- 
place the face blotter with another one. 

Take the paper upon which you desire to 
print and immerse it in plain water for twenty 
minutes or longer, depending upon the sizing. 
When ready to print, remove the paper and 
place it between two sheets of blotter, drying 
all the surplus water from the surface. 

Place upon a piece of glass some etchers’ 
ink and mull it back and forth with the ink 
paddle or a palette knife. Remove any lumps 
or hard particles. If the ink is too stiff, add 
plate oil a few drops at a time, constantly 
mulling it until the desired consistency is 


Steps in folding the 
tarlatan pad. First 
rumple the cloth 
well; then continue 
folding in the cor- 
ners until a ball is 
formed without any 
loose ends, as below 


RUMPLE TARLATAN 
BETWEEN KNUCKLES 
TOREMOVE SIZING _, 


“” FOLD IN 
CORNERS 
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METHOD OF 


DRY POLN TS ovves ts nace 


reached. Generally speaking, a dry point will 
require a slightly oilier ink than would be 
used with a straight etching. 

Make the dabber as shown in the drawings. 
Next fold a piece of tarlatan until it forms a 
ball with no loose ends. It is an excellent 
idea to prepare another of these pads from 
common mosquito netting for removing the 
first surplus of ink. Another pad is also need- 
ed; it is a piece of cheesecloth, which may be 
much smaller, and is folded in a similar man- 
ner. Rags charged with ink should be kept 
in air-tight containers to protect them from 
dust and to prevent the ink on the muslin 
from drying and becoming hard. 

With the dabber, dip lightly into the ink 
and transfer it to the surface of the plate by 
a slightly rocking motion so as to roll and 
press the ink into the lines. Do not scrub 
with or twist the dabber. When the plate is 
completely covered, stroke off the surplus ink 
with the mosquito-netting pad. Do not use 
too great a pressure, and take your time. 

When the image is visible through the ink, 
begin wiping with the tarlatan pad. Grasp 
this pad firmly in the hand (not with just the 
fingers), bring it into contact with the plate 
at one of the lower corners, bend the hand 
slightly backward upon the wrist and push 
the pad before you, describing small circles at 
an angle of about 45 de- 
grees to the plate. The 
effect of this is alternate- 
ly to increase and de- 
crease the pressure as 
the pad is pushed for- 
ward across the plate. Do 
not expect to make this 
movement correctly the 
first time, but persistent 
practice will bring suc- 
cess. If the movement 
has been properly per- 
formed, the ink will be 
reduced very gradually 
and very evenly. 

When the plate has 
been wiped down to ex- 
pose the image to the de- 
gree desired, the circular 
wiping may be continued 
with a movement parallel 
to the plate. In finishing, 
use the soft cloth or 
cheesecloth in a similar 
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WHAT YOU NEED TO MAKE A PRINT 


Tube of etchers’ ink (a mixture of French black 
is desirable) and a small quantity of “plate 
oil” (burned linseed oil) from an art supply 
shop. 

Printers’ muslins—plain mosquito netting, tarla- 
tan, and lintless cheesecloth—from any depart- 
ment store. 

Block of magnesia from the druggist or ™%4 Ib. 
whiting from a paint store. 

Small quantity of turpentine for cleaning up. 

Palette knife or wooden mustard paddle to mull 
the ink. 

Piece of glass upon which to mix the ink. 

Some etchers’ printing paper. Art supply houses 
can advise on the different brands. Common 
correspondence paper, water-color paper, and 
other papers will also serve the purpose. 

Several sheets of plain blotting paper. 

Upholsterers’ curled hair (enough to half fill a 
teacup), surgical cotton 4” square, piece of 
heavy cardboard, and two pieces silk or flannel- 
ette 10” square for making a dabber. 


manner to remove any spots of ink. If you 
desire to print with a straight rag wipe, you 
are now ready to proceed with the next step. 
If, however, you desire to get a cleaner or 
less ‘‘toney” print, you may use the palm of 
the hand to wipe the plate in a similar man- 
ner with a circular movement parallel to the 
plate and also with a sweeping motion in 
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different directions. In order to pre- 

pare the palm, put a slight amount 

of ink on it with the dabber, dip 

lightly into the whiting, and lightly 

rub off the surplus upon a rag or your smock; 
then proceed to rub the plate. 

Now lift the plate to the bed of the press, 
first having wiped clean the edges of the 
plate. Place the dampened paper over it and 
lay the press blankets or blotters on top. 
Grasp the cross bar of the press with your 
left hand, the handle with your right hand, 
and turn slowly and evenly until the plate 
and dampened paper are completely through 
the rollers. Lift the blotters and slowly draw 
your print from the plate. Do not peel it 
lift it. 

To prevent the damp print from shrinking, 
attach it to corrugated cardboard with 
gummed tape. This is called ‘strain drying.” 
The paper will usually dry in about an hour. 

Thoroughly clean the plate with turpen- 
tine, benzine, or carbon tetrachloride. Facial 
tissues are excellent for drying. Do this im- 
mediately before the ink dries in the lines. 














This spreader stays in place on even the windiest days 
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WIPING AND PRINTING. A plate is 
ready to print after a straight rag 
wipe, but a cleaner print is obtcain- 
able by giving it a final wipe with the 
palm of the hand as shown at the left. 
The print is then made as below—in 
this case on a small commercial press 
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PLATE 


A rag very lightly charged with ink is 
called a “thin” rag; one heavily charged with 
ink is a ‘fat’ rag. The latter makes a bet- 
ter print because it leaves a more perfect 
tone, but a thin rag is useful in finishing a 
wipe where less tone is desired. 

If your first attempt should be an unquali- 
fied success, you would be by way of setting 
some kind of world’s record. There are so 
many little things which require the knack 
that comes of practice alone. Do not attempt 
to get an “etched” line as on a visiting card. 
That is another and more involved story. The 
cardinal virtues of an etcher are patience, 
persistence, and order. Patiently prepare and 
persistently pursue an orderly course of ac- 
tion and you cannot fail. 


Catch Improves Clothesline Spreader 


A WOODEN clothesline spreader of 
the type illustrated will sometimes 
drop from the line on windy days, 
necessitating a trip to retrieve it. 
This can be prevented by riveting a 
piece of spring brass over the opening. 
The spreader then slips on the line 
readily, but can be removed only by 
pressing the spring inward and slid- 
ing the line out.—S. J. GANCHER. 
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Wooden Clamp Holds Ice-Cream Freezer Securely 





SLOTTED 
STRAP 





HETHER an ice- 
cream freezer is 
turned by hand or mo- 
tor, a substantial clamp 
made as shown will im- 
prove its operation. 
There will be no more 
dancing around of the 
entire outfit when the 
THREADED cream begins to stiffen. 
ROD Two pieces of wood 
are sawed to a radius 
equal to that of the bot- 


ANCHORED 
TO BENCH 








The two parts of the clamp 
are cut to fit the freezer, 
and a threaded rod with a 
wing nut provides pressure 


tom of the bucket, out- 
side. One piece is fas- 
tened to the bench or 
table top; the other is 
pivoted at one end, and 
this piece has a slotted 
length of strap iron screwed to the free 
end to receive the clamping rod. A clear- 
ance of an inch or two is left between the 
two pieces when in the closed position. 
The freezer used by the writer is driven 
by a belt through a slot in the table top, 
and an old washing-machine reducing gear 
serves to gear down the speed.—cC.A.V. 


Modernistic Fireplace Opens to Reveal a Small Bar 


OR the small apartment or house where 

space is at a premium, a combination fire- 
place and bar may be constructed by anyone 
who can use a hammer and saw at a cost of 
approximately five dollars. The one illustrated 
was built from clear white pine 1” thick. The 
hearth is made from a piece of pressed com- 
position wood, and the same material is used 
as a back, which is then covered with an ap- 





propriate wall paper. The top door swings 
down to make a handy serving shelf. The 
decorations on the front are pieces of large 
dowels, cut in half and painted a contrasting 
color.—J. S. BARDWELL. 





The fireplace as it normally appears and, at left, 
how its compartments are arranged for use as a bar 
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HE motor hatch is made so that it can be 

lifted off to remove the motor. The curve 

of its beams is the same as the transom top. 

W E G ET ° U R The cabin hatch should be made approxi- 
mately as shown in previous drawings. It will 

slide forward on oak rails fitted to the cabin top 


These rails can serve also as handrails. 
Make the rail around the forward end of the 
Ot Nn deck—the chock rail—of %” oak cut to shape 
rather than attempt to bend it into place. The 


mooring chocks will be screwed to it, placed as 
shown, and the mooring cleat is placed in the 
center of the forward deck, bolted through the 
center deck batten. Two small cleats may also 
be used near the stern. 


R E A D Y T '@) Now screw the fender and sheer molding to the 


frames with 114” No. 8 oval-head screws; put it 
L A U N e: re on carefully so as to insure a perfect curve fore- 
and-aft of the sheer and deck lines. Pieces of 
batten material may be used for trim at the top 
of the cabin sides. A strip of half-oval brass or 
By WILLARD CRANDALL galvanized iron should be used to protect the stem. 
PART FOUR Windows in the sides of 
the cabin should be cut as 
shown in the drawings, 
but the window in front is 
optional. The front of the 
cabin may be made re- 
movable if desired. 

The steering wheel 
should be of the regulation 
marine type, mounted on 
the bulkhead and bolted to 
a block on the inside. Run 
the tiller lines to a double 
block under the coaming 
and back to a _ second 


Fender and sheer moldings must 
be put on carefully, as at the 
left, to insure a perfect curve 


AFT DECK 


TILLER OR 
QUADRANT 


RUDDER 


%" ENGINE BED 


STUFFING 
iclo>s 
IRON SHOE PLAN 


: ‘ scale in Feet 4 3 5 fe) 
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Roomy as the cruiser is, it 
may easily be carried long 
distances on a light trailer 


double block opposite the 
steering handle. One line 
will then go directly to the 
steering handle while the 
other crosses the boat to a 
single block and back to 
the handle. A spring used 
in the tiller line will pre- 
vent slack. The same ar- 
rangement can be_ used 
with an inboard motor, 
except that the tiller arm 
or quadrant will take the 
place of the steering han- 
dle. Folding chairs may 
be used in the cockpit, or 
seats arranged as desired. 

The entire outside of the 
hull should be well sanded before painting, 
and all screw holes covered with putty after 
the priming coat is dry. The water line should 
be carefully trued up with a long batten and 
then may be permanently marked on the 
planking. If the boat is to be used in salt 
water, the bottom below the water line should 
be painted with copper paint; otherwise any 
good marine paint may be used. The sides 
may be finished with marine enamel, or with 
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The motor, in this case a small outboard, is well protected, yet 
readily accessible. A motor from 2'/2 to 10 h.p. is recommended 


flat paint covered with spar varnish; the rest 
of the hull can be finished as desired. 

If an inboard motor is to be used, install 
engine beds, preferably of oak, between sta- 
tions Nos. 5 and 6; fasten with lag screws to 
frames and floor ties. Use marine glue and 
cotton flannelette between the shaft log and 
the keelson. Fasten the skeg and the shaft 
log to the keel and keelson with bolts and lag 
screws. Bore the hole for the shaft through 
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all—the shaft log, keelson, keel, and skeg. 

The box over the motor should be placed 
against the bulkhead, and the bottom of the 
door into the cabin must be high enough to 
clear it. When an air-cooled motor is used, 
the box should be removed while running. If 
a gas tank of 5-gal. capacity or less is used, 
it may be installed just under the back deck, 
high enough for gravity feed. The size of the 
shaft, stuffing box, and stern bearing will de- 
pend on the motor used; propeller size recom- 
mendations may be obtained from the motor 
manufacturer. The motor should be finally 
lined up and coupled to the shaft only after 
the boat has been in the water for a day or 
more. 

Most builders will wish to install a red-and- 
green light on the bow, and a white light on 
the stern. Such lights are required by law if 


Unique Plant Sticks Have 
Bunnies at Their Base 


ALTHOUGH the construction of plant 
sticks is one of the most popular 
projects, especially among those who 
own a power-driven scroll saw, the de- 
signs almost always run along the same 
lines—usually a cut-out bird on a stick. 
Here is a variation from those conven- 


the boat is to be operated at night on naviga- 
ble waters. While some inland waters are 
not classed as navigable, in general most 
waters this cruiser is suited for are; and it 
is well to see that, besides being fitted with 
lights, other requirements of the U. S. Gov- 
ernment are complied with before the boat 
is launched. 

Chief of these requirements are: a whistle 
and approved life preservers and fire ex- 
tinguisher to be carried aboard at all times; 
the boat to be registered and the assigned 
number painted on, or affixed to, the bow. 
Full details of the federal requirements, 
which always apply when the boat is op- 
erated on navigable waters that do not lie 
wholly within one state, may be obtained 
from the Department of Commerce, Wash- 
ington, D.C. 


EXTEND 
| STALKS TO 
\. LLL L | esiren | 
| ;LENGTH ! 
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Three patterns for sticks and 
two designs for rabbits. These 





tional designs. The sticks themselves 
are cut out in plantlike patterns, and at 
the base a jig-sawed rabbit is used. To pro- 
vide for ample variety, three stick patterns 
are shown and two rabbits. These may be 
used in any combination. 

The sticks may be extended at their lower 
ends to any length, and extra leaf shapes 
may be added if desired. About 8” should be 
allowed for the pointed end that is to he 
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may be combined in various ways 


pushed into the ground. Draw the designs full 
size and mark them on the wood. 

White pine %” thick is a durable material 
to use. A natural tan rabbit with a green 
stick gives an attractive effect. White or any 
bright color may be chosen for the flowers, 
and white or black might be used for the 
rabbits.—HAZEL F. SHOWALTER. 
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Glue Solution Cleans Enameled Surfaces 


NAMELED woodwork, walls, and 

other enameled surfaces can be 
cleaned with glue water. Simply add a 
tablespoonful of ordinary ground glue 
tc each quart of boiling water and stir 
until the glue is dissolved. The mix- 
ture may be used lukewarm or cold. 
Dip a soft, absorbent cloth in the glue 
water, wring it out nearly dry, and 
wipe over the enameled surface once. 
No soap or other cleaning agent is re- 
quired. The solution, if not rinsed off, 
dries with a glossy finish. The dirt and 
grease vanish as if by magic. The 
glue water is not harmful to any enam- 
eled surface. 

The mixture will keep for a time and 
may be used as a kind of spot re- 
mover. For example, finger prints may 
be removed from a, door without wash- 
ing the entire door.—C.S. 


Kink in Wire Can Handle 
Helps in Grasping It 


-_— cans often have wire handles that 
fall flush with the top, and it is difficult to 
get one’s finger underneath, especially if 
wearing gloves. To overcome this annoyance, 
simply bend the handle slightly at each end 
in opposite directions, as shown above. This 
can be done in an instant by using two small 
wrenches to kink the wire.—B.N. 


Removing Hard Scale 
from Old Pewter 


THE hard scale that discol- 
ors old pewter may be loosened 
in a hot bath of any very 
strong alkali household cleans- 
er or lye, then scoured off with 
powdered pumice stone applied 
with a brush. 
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Rubber Ball Gives Better 
Grip on Cold Chisel 


‘te chisels and 
steel punches can 
be gripped more readily 
if they are fitted with 
a sponge-rubber ball 
as illustrated at the 
left. The ball, which is 
of the type sold as a 
toy, is drilled and 
slipped on the tool. The 
hole should be fairly 
small so that the ball 
will fit the handle of 
the tool snugly, with- 
out any tendency to 
slide up and down. It 
will be found that the 
ball not only provides a 
larger surface to grasp, 
but also absorbs much 
of the shock. 


Wire Forms Used in Cleaning 
and Stretching Neckties 


ECKTIES can be cleaned and 

N stretched over forms made by 

bending wire coat hangers as shown. 

Simply pull each tie over a form, apply plenty 

of cleaning fluid, and hang it up to dry. If a 

few threads have to be cut so the hanger may 
be inserted, fasten the ends of the tie at the 
back wih a small safety pin.—M. C. RESEK. 
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A Cargo Winch 


AND OTHER SHIP MODEL HINTS 
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CARGO winch for a ship model 
can be made as shown below 
by pressing or soldering gears from 
an old watch on wire shafts. The 
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|_f 


a | p— ay 


eo ORKMANLIKE, smoothly 
acting pintles and gud- 
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geons may be made as shown 
from 1/16” thick brass. If 
the rudder is 3/16” thick, for 
example, make them 7/32” 
wide so they project 1/64” on 
each side of the rudder. Then 
notch the rudder 1/32” deep 
on each side so the pintle or 
gudgeon, which has a rec- 
tangular opening %” wide 
cut in it, can slide into place. 
Make the pintle pin from a 12” 
gimp tack.—GERALD E. BAKER. 


NOTCH |T7 


FORWARD EDGE 
OF RUDDER 











cylinder piece is riveted to the base 

with a common pin. The drum 

hanger is sweated to the tab on the base, and 
then the whole is bent up. The wooden drum 
is then inserted, also the pinion shaft. A 
crank is soldered at each end of the pinion 
shaft, and the snubbing drums, filed or turned 
from metal, are mounted on the drum shaft. 
The connecting rods are set in place and the 
crank ends are flattened. The gears are 
brought into mesh by bending the drum sup- 
port. The guard is attached after the winch 
has been mounted. 


Dimensions de- 
pend on the gear 
diameters. Paint 
the cylinders, 
drums, hangers, 


and rods _ black 
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COMMON ae 
Roller Chocks 


_ 


Mooring Bitts 


OORING bitts and roller chocks may be 
made by the simple method illustrated. 
I used fittings of this type successfully on a 
27” model tramp steamer.—ROBERT LAHAINE. 


RATLINES TO DEADEYES 


ATTACH 
TO SPAR 


START. RATLINES _ 
~AT TOP ANC 
WORK DOWN 


CONVENIENT way to make standing 

rigging for a ship model is on a stretcher. 
Dimensions depend upon the model, of course. 
Long ends are left with which to tie in the 
deadeyes and for fastening the rigging to the 
spar through and above the crosstrees. It is 
then much easier to weave the ratlines* 
through the shrouds—H. E. STALKER. 


* For information on applying ratlines and other hints 
see Chap. IV, ‘‘Manual of Ship Model Making,’’ (Por 
ular Science Publishing Co., Inc., New York, price $1.00) 
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Sandpaper Sheets Kept Neatly in Small Cabinet 


CRAFTSMEN who take pride in the neatness 
of their shops can provide a place for storing 
sandpaper by building a cabinet like that 
illustrated. It has small slanting compart- 
ments for a number of different grades of 
sandpaper, as well as space for two sanding 
blocks and a division to hold steel wool. 


Plywood 14” thick 


the cabinet. The 








is satisfactory for 0 
. ae. ee 


a. 
>| 


shelves are cut 4%,” 
wide and 43%” deep 
and nailed in as 
shown with 1” brads; 
then they are dressed 
flush with the face 
of the cabinet. Cut- 
ting the shelves may 
be simplified by the 
use of a gauge for 
the circular saw. Cut 
the usual 9” by 11” 
sandpaper into four 
pieces to fit the cabi- 
net, and number the 
shelves to corre- 
spond to the grade 
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of paper.—F.H. 





The shelves, which hold quarter sheets of sand- 








Simple Way to Make 
Coin Holders 


COIN holder for mailing small 

amounts of cash may be 
quickly made with scissors from a 
piece of light, thin corrugated 
cardboard of the type used in small 
cartons. Cut square openings in 
the board slightly smaller than the 
coins to be inserted, as shown; then 
push back the corrugated material 
slightly with the tip of the scissors 
so the coins may be inserted. One 
advantage of this holder is that the 
coins cannot jump out of it when 
in the envelope; also, no adhesive 
is required.— ALBERT BUIVIDAS. 
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paper, slope towards the back as shown at left 


Lunch Hangs from Clothespin 
in Overcrowded Locker 


IGH_ school stu- 
H dents who carry 
their lunches often 
find that the paper 
bags or packages get 
in the way of their 
books and papers 
when placed in the 
overcrowded lockers. 
A good solution is to 
drill two holes side by 
side in the top of an 
ordinary spring wood- 
en clothespin as shown 
and insert a wire loop 
so that the clothespin 
may be hung on a hook. The lunch 
is then suspended by means of the 
clothespin, and is consequently at 
the top of the locker, out of the way 
at all times.—CLARENCE NEHER. 








SUBSCRIBERS are requested to notify 
us of change of address four weeks 
in advance of the next publication 
date. Please be sure to give both the 
old and the new address. 























Spring-Operated Scraper Attachment 
Improves Ordinary Lawn Roller 


Y THE addition of a spring scraper 

attachment like that shown, a lawn 
roller may be kept free from mud 
when rolling moist earth, regardless 
of the direction of travel. A piece of 
2” by 2” angle of about the same 
length as the roller will serve as the 
scraper. It is mounted on the frame 
by means of two short pieces of 1%” 
steel rod and two automotive valve 
springs. Have the guide rods welded 
to the heel of the angle, and assemble 
on the tow bar through two holes. 
Washers may be added, if necessary, 
for adjusting the spring tension as 
desired.—LESTER J. KING. 


Test Panel Aids in Repairing Electrical Devices 


N MOST home workshops it is neces- 
sary occasionally to test electrical de- 
vices. Rather than rummage through 


wo 
rd ; 
e 


In testing with this 
panel, always be- 
gin with the low- 
current drain and 
work up. Use the 
Christmas-tree 
lamp for low volt- 
ages, the neonlamp 
for high voltages 


110-V. LIGHT CIRCUIT 


184 









your electrical equipment and set up a temporary 
circuit, you can make a small, compact test board. 

The one illustrated is of 412” by 8” by %” hard 
fiber, but hard rubber, composition, or well-shel- 
lacked 144” plywood will do as well. Place it where 
both the lighting circuit (110 volts) and your bell 
ringing transformer (8 to 24 volts) are available. 
The materials needed, in addition to the panel, are 
a standard lamp socket, two midget sockets, relay 
from junked auto generator, neon lamp, Christmas- 
tree lamp, eight radio tip jacks, two radio test 
prongs and cord tips, and the wire for connections. 

The wiring diagram provides high and low volt- 
age, whether direct or at high or low current drain- 
age. For example, the 110-volt circuit has a neon 
lamp that passes almost no current; next you have 
a lamp in series, and by changing the lamp voltage 
you can vary from 1/10 to 3 amperes. For more 
current, you can 
obtain a heating coil, 
that will give you 6 
amperes. On the low- 
voltage side, the 
Christmas-tree lamp 
is low current, but 
the buzzer (the old 
relay) gives heavy 
current.— E. J. H. 
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HE error of regarding a metal-cutting 
lathe too much as if it were a roughing 
tool is often made. The fact that a 
certain piece has to be finished by 
grinding does not relieve the lathe operator 
0: any responsibility in respect to his draw- 
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ls Your Lathe? 










. 


No matter how well trained and attentive a 
lathe operator may be, he can do good work 
only if his machine is accurately adjusted 


ing or dimensions. Allowing either an ex- 
cessive or an insufficient amount of stock 
may prove costly at times. 

Obviously, the condition of the machine 
and its accessories has much to do with pro- 
duction results as a whole. A two-year ap- 
prentice can do better work with a good 
lathe than a full-fledged graduate with one 
that’s “all shot.” Even an artist in his line 


By W. C. CHENEY and H. J. CHAMBERLAND 
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can accomplish little if he works with hay-wire equipment. 
A true lathe hand keeps his machine well lubricated and 
well brushed up at all times, and this has much to do with 
his output. He is particularly attentive to the components of 
the cross-feed mechanism where chips accumulate rapidly. 
Of course, the headstock bearings take the severest punish- 


The lathe spindle is pried up gently 
to test for possible wear. Note the 
small block used to protect the threads 


The front bearing cap and 
the headstock are marked 
with chalk so the cap can 
be replaced without diffi- 
culty in the proper position 


ment, particularly the 
front bearing. The lat- 
ter has to resist the 
bulk of the thrust due 
to pressure from drills 
feeding into the work 
and also the thrust due 
to pressure from the 
turning tools feeding 
against the work. The 
latter pressure is the 
more serious and is the 
cause of much chatter- 
ing and also tapered 
work. 

If your lathe is caus- 
ing trouble, you can 
usually restore its ac- 
curacy by the follow- 
ing methods: 

Brush the lathe thor- 
oughly from top to 
bottom, dig all chips 
out from hard-to-reach 
places, give it a kero- 
sene bath, and wipe 
thoroughly. If you 
make a practice of us- 
ing an air jet, don’t 
do it in this particular 
case and you will save 
time in the long run. 

With no chuck or 


faceplate on the spindle, 
take an easy pry on the 
end of the spindle by using 
a board across the ways, a 
block, a bar, and another 
small piece of wood to pro- 
tect the spindle threads, as 
shown in one of the photo- 
graphs. If you find no play 
with this test, fill the bear- 
ing oil cup and repeat the 
test. A minimum amount 
of wear will be indicated 
by the oil’s rising and fall- 
ing in the cup. The same 
procedure is followed for 
both bearings. 

If adjustments have to be 
made, start with the front 
bearing by removing the 
cap and marking so that it 
may be replaced in its orig- 
inal position. Do not be 
alarmed at slight ridges on 
the journal and extending 
the full length of the bear- 
ing; these result from the 
fact that a lathe spindle 
has to operate without end 
play. The next move is to 
hold the bearing cap in a 
vise and evenly file off a 
slight amount to bring the 
required fit. If shims have 
previously been used as 
frequently happens, they 
will, of course, have to be 
stepped down. 

You can now replace the 
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cap and repeat the original test. When you 
are satisfied with these results, take up the 
rear bearing in the same way if it needs it. 
Whatever you do, never remove the bush- 
ings from their housings or shim under or 
along the sides. All bearing components 
must fit tightly together. 
Don’t attempt to make 
adjustments with ten- 
sion on the cap screws. 

The next step is to re- 
move all end play from 
the spindle. The conven- 
tional construction of a 
lathe allows for a take- 
up collar, which is 
threaded to the spindle. 
Loosen the lock screw 
and turn the collar 
slightly against the bear- 
ing until a light drag is 
felt when revolving the 
spindle, as shown in one 
of the photographs. Then 
lock the collar. The ques- 
tion is now to determine 
if the work already done 
has really restored the 
lathe’s accuracy from 
that angle. 

The first test is that 
of spindle alignment for 
turning and boring. The 
bar should have a test- 
ing length of 8”; the di- 
ameter should be from 
2” to 214”; and it should 
be recessed as shown. 
The shank should be a 
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perfect fit in the spindle bore and preferably 
be ground. The test consists of taking a light 
finishing cut at both ends of the bar with the 
same tool-depth setting. A variation not ex- 
ceeding 0.001” indicates satisfactory accuracy. 

The second test is for spindle alignment in 


Spindle alignment is tested with a recessed bar. Identical finishing 
cuts are made at each end, and the variation should not exceed 0.001” 


In addition to making 
the turning test, it 
is necessary to check 
the horizontal align- 
ment of the spindle 
with a dial indicator 
as illustrated above. 
A similar test is then 
required for vertical 
alignment. At left, 
making transverse 
adjustments to tail- 
stock until a centered 
piece turns straight 






















both vertical and horizontal planes. For the 
horizontal test the bar should have a 10” to 
12” testing length and a diameter of 1%” 
to 2”. As in the previous case, it is fitted to 
the spindle bore. It should be precisely 
straight and concentric and therefore pref- 
erably ground all over. A variation not ex- 
ceeding 0.001” proves that the spindle is in 
satisfactory alignment with the bed vees. 

The vertical test is identical except that 
the dial indicator is adjusted radially with 
the top of the bar—-in other words, the op- 
posite plane. Leave the indicator in the lat- 
ter position and operate the spindle at its 
lowest possible speed. This will give you the 
spindle run-out test. The 0.001” allowance is 
good for all tests and is close enough. 

You may assume that you have previously 
done a fine job if all these tests prove satis- 
factory; if not, you must recheck the bear- 
ings. Any difficulty is likely to be found in 
the front bearing. This wear results chiefly 
from the pressure of the turning tool and is 
on the side away from the operator. Slacken 
off the clamps holding the headstock to the 


Hand-Drill Knob Extended 
to Prevent Fatigue 


WHEN it is neces- 
sary to drill holes of 
comparatively large 
diameter with a small 
hand drill, much ef- 
fort must be exerted. 
It is particularly hard 
on the right hand, 
which tends to _ be- 
come cramped _ hold- 
ing the small knob 
with which the large 
gear is turned. This 
fatigue may be pre- 
vented if a_ short 
length of pipe is 
slipped over the knob, 
providinga bettergrip. 




















































bed, pry up the headstock, and shim the inner 
surface of the inner vee. Tin foil is recom- 
mended for shims. Draw the headstock down 
tightly before making further tests. 

When you are satisfied that you have cor- 
rected all trouble in the headstock, it is 
necessary to find out how it lines up with the 
tailstock. First comes the tailstock-center 
height test for which you should again use 
the 12” bar or one similarly finished. The 
test is similar to that for vertical alignment, 
but of course the bar is tailstock-centered. 
Long-continued or extensive friction between 
bottom of tailstock and bed must eventually 
result in more or less wear, thus causing the 
tailstock to be lower than its mate. This 
trouble can be economically remedied by 
gradually spraying the tailstock bottom with 
some metallic compound. Uneven spots may 
be removed after being located on the bed 
with Prussian blue or red lead. 

The final test is that of turning a piece on 
centers and bringing the tailstock in line by 
the usual method. 

(TO BE CONTINUED) 


Worn Threads 
Built Up 
with Solder 


WHEN internal 
threads on small parts 
are stripped and it is 
not possible to retap 
for a larger screw, a 
good repair can be made as shown. The hole 
is countersunk with the point of a large 
twist drill or a regular countersink. The 
screw is then heated and supported in posi- 
tion. Apply flux to the hole only, and pour 
hard solder, type metal, or babbitt around 
the screw. Smooth the surface with a file. 
The threads thus formed are surprisingly 
strong, and the screw may be removed and 
replaced many times.—R. C. R. 


Stripped internal 
threads replaced by 
countersinking and 
flowing in solder 


Chuck-Loosening Block Kept Handy on Lathe 


NSTEAD of having to hunt for a piece of 
| wood every time it is necessary to loosen 
a tight lathe faceplate or chuck, you can 
keep a special block available by the method 
shown. Cut a piece of oak or maple and 
fasten a strip of sheet aluminum to one edge. 
Bend the projecting end of the strip so the 
block can be hung on the V-way behind the 
headstock. In loosening a faceplate or chuck, 
let it strike the aluminum at the end op- 
posite the V.—B. K. 
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The drawing board is hinged to 
another board that has outlived 
its usefulness, and lid braces are 
added for adjusting the angle 


Lid Braces Regulate Angle 


of Small Drawing Board 


OUNTED as illustrated above, a small 

drawing board may be readily adjusted. 
A pair of hinges and lid braces, two small 
angle pieces, two 14”-20 bolts, and two wing 
nuts are the only hardware required. For the 
base, the writer used a discarded drawing 
board. Front and back cleats were added to 
provide clearance for the swinging braces. 


V-Block Made from Two 
Lead-Filled Pipe 


UGGED, inexpensive sd 
V-blocks for the 
bench or _  drill-press 
table can be made from 
short pieces of pipe, 
discarded piston pins, 
or even large bearing 
rollers. Two such pipes 
or tubes of the same 
length are required for 
each V-block. Stuff pa- 
per wadding tightly in 
one end, then clamp 
them side by side, ver- 
tically, in the vise. In- 
sert a U-shaped steel 
wire or rod in the top 
opening and fill them 
with molten lead or 
solder. When cool, re- 
verse the pieces, pull out the wadding, and 
repeat the operation, using another bent rod 
to tie the ends securely together. 


Small Armatures Tested on a Miniature Growler 
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be py a a How the growler and trans- 
| MACHINE SCREWS former are set up and used 

HEN diminutive armatures from horn 
VWF en commutator-type fans, and 
other very small motor-driven appliances 
have to be tested, the regular growler used 
on the electrical test bench is 
generally too large, A growl- 
er for this purpose can, how- 
ever, be made as shown. Its 
basis is a solenoid taken from 
an auto horn of the vibrator 
type, although good results 
may also be obtained by using 
the magnet from an old gener- 
ator cut-out or a low-voltage 
relay magnet. If a magnet 
with a solid core is used, the 
ends must be drilled and tapped 
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for iron machine screws. The legs are made 
from soft strap iron. Mount the assembled 
unit on a board large enough to accommo- 
date a toy train transformer or a large door- 
bell transformer. 

In testing for shorts in the armature wind- 
ings, the growler coil may be connected to 
the 6-volt tap on the transformer. A thin 
steel feeler is then held over the armature as 
it is turned slowly by hand. A shorted coil 
is indicated by a pull on the feeler. In test- 
ing for open circuits, use the 12- or 18-volt 
tap and apply the feeler so as to short ad- 
jacent commutator bars. When no spark is 
obtained, a broken or open coil is indicated. 
Grounds are detected by using test prods and 
lamp, although they have not been incorpor- 
ated in the growler illustrated since those on 
the regular full-size growler can be used for 
this purpose—W.C.W. 
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Making Individual Chucks 
to Hold Center Drills 


HE convenience of having three center 

drills of different sizes always handy in 
their individual chucks is well worth the time 
it takes to make the chucks. Discarded tools 
with No. 2 Morse taper shanks were used for 
making the chucks illustrated. They are al- 
ways ready for use in the lathe tailstock and 
save much time in rechucking the center 
drills.—CHESTER W. WOODSON. 





An inexpensive, quickly made 
branding iron for permanently 
marking wooden tool handles 


ae 


Branding Iron for Wood re 


Has Welded Letters 


BRANDING iron is frequently useful for 

permanently marking company initials, 
serial numbers, trade-marks, dates, and other 
information on tool handles, timbers, cases, 
and heavy wooden products. One may be in- 
expensively made from a piece of bar steel 
about 1” thick and of sufficient area to re- 
ceive the desired outlines. First lay out the 
design in reverse, using chalk or soapstone, 
and center punch for better visibility. Then 
have a welder lay on a neat, high bead, using 
a fairly cold flame or arc so as to raise the 
outline. If done carefully, very little chisel 
finishing is required. When completed, attach 
a long handle of steel rod to the bar piece by 
welding.—L.J.K. 


REPLACING WALL SWITCHES [ELECTRICAL] 


Wall switches of the old-style push-button 
type should be replaced, when worn out, with 
the modern toggle type. Remove the plate, 
after shutting off the current, and loosen the 
two 6-32 machine screws that hold the switch 

| to the box. Disconnect the wires and insert the 

| new switch by reversing the operations. In the 

case of a three-way hall switch, the line or 

feed wire must be correctly connected. It is 

the wire connected to that terminal of the old 

switch which has a strap connecting it to the 

other side of the switch, where it will be seen 

LINE TERMINAL a screw has been omitted. The other two ter- 
minals are for the other wires or “travelers.” 

A new switch plate will, of course, be required. 
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Small V-Belts Prepared from Leather Trimmings 


ITH a simple jig made from two small 
LF OT poet of wood as illustrated, any me- 
chanic can prepare leather V-belts ina variety 
of sizes to meet special requirements. Note that 
the pocketknife is kept from working loose 
by a shingle nail driven into the upper corner 
of the top board. Another longer nail is driv- 
en horizontally into the edge of the top board 
to keep the leather from buckling. After the 
belt has been beveled along one side, turn it 
end for end with the beveled side against the 
top board, reset the knife to cut the desired 
width, and bevel the other side. 

Scrap stock for small belts, of the finest 
leather obtainable, may often be purchased 
by the pound from belt manufacturers. The 
so-called “trimmings” average from 1” to 
3/16” in thickness, from 34” to 5” or %” in 
width, and from 30” to 3’ or 4’ in length. 
‘stock for small belts of any needed size may 
be built up by cementing pieces together. I 
find that they often outlast belts costing 
several dollars.—R. G. BULLARD. 
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A jig for cutting small, accurately beveled V-belts 


Indirect Lighting Fixtures 


The hood is of 
galvanized iron, 
and four 200- 
watt lamps are 
placed in the 
trough below it 


Two fixtures of 
this type light 
the shop shown 
it the right so 
iniformly that 
ill troublesome 
jlare and shad- 
2ws are avoided 


MAY, 1939 


Prevent Shadows in Shop 


WO homemade indirect lighting fixtures, 
each 6’ long, illuminate the small machine 
shop illustrated so evenly to the very cor- 
ners that it is impossible for a person to get 
in his own shadow. This aids greatly in lay- 
ing out and machining work accurately. The 
illumination is far superior to that obtained 
with ordinary shaded droplights, which give 
an undesirable glare. 
The top hood of each fixture was bent from 
a large sheet of galvanized iron to the proper 
angle for maximum reflection and held in 
shape by metalstraps 
fastened with stove 
bolts. The bottom 
trough, which holds 
the light sockets, 
was bent to shape in 
a sheet-metal shop. 
The trough was then 
suspended about 20” 
below the canopy, 
and four 200-watt 
lamps were installed 
after the inside of 
the trough and un- 
derside of the can- 
opy had been painted 
with a good grade 
of glossy white paint 
to aid the reflection. 
—RAY BLAIN. 
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Improvised ‘spade’ 
removes shingles 
without splitting 


Homemade Tool for Lifting 
Old Wooden Shingles 


TO REMOVE wooden shingles from a roof, 
various spadelike devices are used, but one 
can be made by fastening any heavy piece 
of scrap sheet iron to a handle. Few of the 
shingles will be split if the tool is handled 
with reasonable care.—NORVAL WRIGHT. 


Varnish Imitates Ground Glass 


GLASS may be given a ground-glass effect 
with a varnish mixed as follows: gum san- 
darac 214 oz., gum mastic % oz., ether 24 


oz., and benzol from 6 to 18 oz. 


SCRATCH STOCK 


Small Letter File Folds 
into Drawer of Desk 


A LETTER file that folds compactly into a 
desk drawer is a handy addition, especially 
where no separate filing cabinet is available. 
The one illustrated below is made of two 
pieces of thin plywood fastened to a bottom 
piece of %” wood. Dowel pins are inserted 
in each end of the bottom to slide in slots 

built into the drawer. In 
use, the file stands up- 
right, while at other 
times it folds back into 
the drawer.—G.R.B. 


and, below, two of them 
placed in a desk drawer 


J How the files are made 
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[WOODWORK] 


This scratch stock is useful for cutting beads, small moldings, inlay grooves, etc., 
by hand. The cutter may be made from a broken hack-saw blade. The cutting 
edge is ground square with the sides, smoothed with oilstones, and then turned 
with a burnisher. First rub the burnisher over the edge, then over both sides (or 
just the reverse of the method used for a hand scraper). 
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SPECIAL SCRATCH STOCK FOR GROOVING SMALL TABLE LEGS 





TURNING EDGE OF CUTTER 
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Marked Watch Dial Used 

in Mystifying Trick 

YOU can amaze 
your friends by of- ; 
fering to tell them 
ffhand on what 
lay of the week 
iny date will fall 
this year. Sup- 
pose, for example, 
that you are asked 
what day Septem- 
ber 17, 1939, will 
be? You reply, 
Just let me look 
it my watch and for 
I'll tell you.” After 
glancing at your watch, you say it will fall 
on Sunday. 

The secret lies in the preparation of the 
watch dial. Small dots must be marked on 
the dial as shown. Each number on the dial 
represents a month, so if the date is in Sep- 
tember, the ninth month, you look at figure 
) and note that there are four dots beside it. 
\dd this number to the date (4 plus 17=21) 
ind divide by seven (the number of days in 
1 week). If there is no remainder, as in this 
example, the date will fall on a Sunday. If 
there is a remainder, one means Monday, 
two Tuesday, three Wednesday, four Thurs- 
day, and so on. 

For instance, what day is July 8? July is 
the seventh month with five points on the 
dial, so 5 plus 8=13 which, divided by 7, 
gives 1 and a remainder of 6. That means 
the sixth day of the week or Saturday. Bear 
n mind, however, that the arrangement of 

ts is for the year 1939 only, so restrict 

| inquiries to this year. 


Arrangement of dots on 
the watch dial or crystal 
finding 1939 ddtes 


Cigarette Extinguisher 
Added to Ash Tray 


SHALLOW metal ash trays of the type 
shown, which can be obtained for five cents, 
are much more useful when a cigarette- 
holding attachment is added. Wind seven 
turns of stiff wire on a 54” dowel or man- 
drel, then spread them so that one side of 
each turn is %” from its neighbor. Solder 
the end turns to the bottom of the ash tray. 
A lighted cigarette left in one of the four 
spaces will automatically become extin- 
guished when the fire reaches the wire, or 
the ash and fire can be removed by drawing - 
the end of the cigarette between two turns. 


An ordinary metal ash tray may be improved by add- 
ing a coil of wire to serve as a cigarette snuffer 


Baffle Prevents Water 
Splashing from Sink 


WHEN vegeta- 
bles are cleaned at 
the kitchen sink 
or other work done 
that requires run- 
ning water, the 
water can be pre- 
vented from 
splashing out at 
an angle by using 
a baffle bent from 
a strip of 2” wide 
sheet brass as 
shown.—B. B. 


New Wheel for Vacuum Cleaner 


BECAUSE of long, hard usage, the rear wheel on 
our vacuum sweeper became so worn it had to be 


replaced. 
ball-bearing roller skate wheel. 
stretched a %” 


I removed it and attached in its place a 
Over the wheel I 
section of radiator hose to prevent 


the floors from being marred. The wheel was much 
cheaper than a new wheel.—BENJAMIN NIELSEN. 
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sé Snail’s Tool Kit 


SHOWN BY YOUR MICROSCOPE 


ID you ever watch a garage mechanic 

repairing a car-fender or body dent? 

After pounding the metal as smooth 

as possible, he fills with solder the 
depressions that he cannot iron out. Then 
he takes a coarse-toothed rasp or file and 
smooths the solder until its surface is con- 
tinuous with the rest of the metal, so that 
under the lacquer or enamel subsequently ap- 
plied the damaged spot does not show. 

A remarkable tool, that rasp the mechanic 
uses, and handy to have in any workshop. 
But if you think it’s something of 
fairly recent origin, and a tool that 
human ingenuity first produced, 
you are jumping the gun a bit. The 
lowly snail has been using such a 
rasp for countless centuries, for 
the simple purpose of grinding its 
food into small particles that it can 
digest without getting a stomach 
ache; and an abdominal pain prob- 
ably would be specially inconven- 
ient to a snail, since it walks on its 
stomach. And so again we find that 
nature beat man by some millions 
of years in the developing of a 
highly useful tool that does its 
job with marvelous efficiency 


The snail’s rasp, which is in reality its 
tongue, and which goes by such other names 
as “radula’”’ and “lingual ribbon,” is one oi 
the most fascinating and beautiful of objects 
that the amateur microscopist can examine 
through his magic lenses. It is important, 
too, from a scientific standpoint, because it is 
an essential means of identifying snails. Un- 
fortunately, the snail has to be killed before 
its identity can be established by examining 
the tongue with a microscope. 

If you extract a snail from its shell, pin it 


' 


After killing the snail by 
dropping it into boiling 
water, extract the fleshy 
part of it from the shell 
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At the right, drying solu- 
tion is being removed from 
a slide by means of a blot- 
ter. The photomicrograph 
shows the tongue of the 
familiar Japanese snail 


to a cork block weighted with lead beneath 


a shallow layer of water or alcohol, and dis- 
sect the snail with sharp scissors, needles, 
and scalpels, you will discover, at the extreme 
front end of the head upon cutting it open, 
an oval formation. This is the snail’s buccal 
mass, or cheek, and consists of the radula, the 
jaw, and muscular tissue for operating these 
instruments. 

Since the radula and jaw are made of 
chitin, a horny substance that is not affected 
by strong alkali, it is a relatively simple mat- 
ter to separate the tongue and jaws from the 
fleshy parts. After you have dissected out 
the buccal mass, place it for a few hours in a 
strong solution of potassium hydroxide 
(caustic potash). You can use sodium hy- 
droxide, or ordinary lye, instead, but longer 
time is required. The alkali dissolves away 
the fleshy tissues and leaves the radula and 
jaw clean and intact. You can then wash 
them to remove the alkali, and transfer to a 
drop of water on a slide, for examination. 

Handle the alkali very carefully, and keep 
it off your skin and clothes, for it is highly 
damaging. The way it dissolves the fleshy 
parts of the snail should be suf- 


omy, such as shell structure, no matter how 
interesting they are, you probably will prefer 
to extract your specimens in a more direct 
way, and eliminate the necessity of dissecting. 

Let’s begin at the beginning. First you 
must have snails. Reference to a good bi- 
ology text will show that there are numerous 
sizes and shapes and kinds of them scattered 
over the world. You will learn that the snails 
are called gastropods because they walk on 
their stomachs; that some live in water while 
others are land dwellers; that some of the 
water snails have gills and can stay under 
water indefinitely, while others have to come 
to the surface periodically for air; that some 
shells coil upward in a vertical plane while 
others coil horizontally; that some snails have 
a horny trapdoor called the operculum to 
close their shells after they have retreated 
inside. 

You will have no trouble finding snails. Any 
pet store that handles aquarium supplies will 
sell them to you. In warm weather, you can 
collect them in almost any stream or pond of 
water. Whether you buy or collect snails, 
get one or two of each kind or family, includ- 

ing if possible the large Vivipari- 


ficient warning to you in the pro- By dae commonly called Japanese 


tection of your own flesh. 

Since you are interested at the 
moment in the snail’s tongue and 
not in the other parts of its anat- 
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snails. Although you can find 
lingual ribbons in very tiny snails, 
it is much easier to work at first 
with large specimens. 
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Bring a beaker or tin can of water to a 
boil, and drop the snails into it. This may 
seem heartless, but you've got to kill them 
somehow, and the hot-bath method is that 
used in most laboratories. Remove the snail 
from the water after a half minute or so, let 
it cool, and with tweezers, curved needles, or 
hooks made from safety pins, extract the 
fleshy part from the shell. Usually this slips 
out quite easily. If you want to keep the 
shell, clean it thoroughly to remove any flesh 
and mucus that may cling to it, and lay it 
aside to dry. 

Make a strong solution of potassium hy- 
droxide in a beaker or test tube. You can buy 
the dry alkali at a drug store or chemical 
house in the form of sticks or pellets, and 
dissolve it in water. Handle the dry pieces 
with tweezers, not your fingers unless you 
wear rubber gloves. 

Drop the entire snail into the alkali solu- 
tion, and set it aside until the fleshy parts 
have dissolved completely. This may take 
several hours or a day. You can speed up 
the process by heating the alkali until it 
boils. The fleshy tissue will then dissolve in 
a minute or less. 

CAUTION: Heat and otherwise handle the 
alkali very carefully. If you are not accus- 
tomed to boiling things in glass beakers, 
flasks, or test tubes, use a granite cup or 
pan, which eliminates the possibility of break- 
age. If you use a test tube, keep its mouth 
turned away from your face, and heat it slow- 
ly by bringing the Bunsen burner or alcohol 
lamp up to it gradually, or holding the glass 
in the flame for but a few seconds at a time 
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This is the rasp with which a snail grinds 
its food. Below is a section, further mag- 
nified, of the tongue seen at the left. Note 
the filelike teeth arranged in orderly rows 
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at first. And when the boiling point is almost 
reached, remove the flame, and then apply it 
again very carefully, for the solution has a 
tendency to shoot out of the tube with the 
sudden generation of steam. Fill the tube 
only about one eighth full of the alkali solu- 
tion. 

After you have destroyed the fleshy parts 
with alkali, you may be able to see the snail’s 
tongue at the bottom of the vessel. If you 
used a granite container, pour the alkali from 
it into a flask, test tube, or beaker after cool- 
ing; rinse the snail’s tongue with a little 
water and pour it into the same beaker. The 
tongue will appear as a small strip of whit- 
ish material that settles to the bottom rapidly. 

Very carefully, pour the alkali off into a 
large beaker or jar half full of water, to 
dilute it before flushing it down the sink. The 
lingual ribbon should remain behind. Add 
fresh water, shake, and let the ribbon settle 


DiSk OF CARDBOARD 
SLIGHTLY SMALLER 
THAN COVER GLASS CLAMP BENT FROM 
j WIRE PAPER CLIP 














This easily made slide clamp will come in handy for 
pressing cover glasses into place over specimens 
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to the bottom. Pour off the water, and re- 
peat the rinsing several times, to remove the 
alkali. This washing is easier to do in a test 
tube or flask than in a beaker. 

Finally, after thorough rinsing, pour out all 
the water with the exception of eight or ten 
drops, and introduce, by means of a glass 
dip tube or pipette, a few drops of stain. Al- 
most any microscopic stain will color the snail 
tongue, but safranine, hematoxylin, and car- 
mine are among the most commonly used. 
The specimens shown in the accompanying 
photomicrographs were stained with safra- 
nine, which works almost instantly. 

After the lingual ribbon has been stained, 
it is easy to see. Rinse it in water, lift it out 
if the test tube with a needle, and transfer it 
to a clean glass slide, preparatory to mount- 
ing permanently in balsam. 

There are two ways of treating the speci- 
men before mounting. Since the chitin does 
not become water-soaked, and is not distorted 
by alcohol, it can be dried by placing it at 


once in 95% alcohol for a few seconds, trans- 
ferring to absolute alcohol, then after a few 
more seconds, to xylol. All this can be done on 
the slide, by applying a few drops of the fluid 
at a time with a dropper, and removing it by 
draining or touching with the edge of a blot- 
ter. Finally drain off the excess xylol, add 
Canada balsam, and drop the cover glass into 
place. The tongue should, of course, be spread 
out on the slide as completely as possible. 
Some workers recommend that it be cut 
crosswise in one or two places, to reveal the 
teeth better. 

The other way of mounting the radula is 
to rinse it after staining, and transfer it toa 
few drops of dioxan on a slide. Drain and 
treat with fresh dioxan once or twice, and 
then cover with balsam. In treating with al- 
cohol or dioxan, some of the stain will bleed 
out, but this does not matter if the staining 
was sufficiently deep in the first place. It is 
usually best to apply some pressure to the 
cover glass while (Continued on page 236) 


Handy Rack Holds Test Tubes with Either End Up 


OR handling test tubes in preparing 
microscope subjects, you will find it 
handy to have a rack that will hold tubes 
with mouths either up or down. An easily 


made rack consists of rows of wooden 
pegs set in holes in a wooden base. Use 
3%,” redwood or cypress for the base, and 
14” maple dowel stock for the pegs. Cut 
the dowel material into pieces about 4” 
long and insert them into holes bored in 


When tubes are being used 
to hold liquids, they are 
placed between the pegs. 
For drying, they can be in- 
verted over individual pegs 


the base as shown in the diagram. The 
tubes are held upright between the pegs 
when they contain liquids, and in an in- 
verted position over the pegs when they 
are draining after being washed. 

















Flame Conducts Electricity 


A CANDLE flame will conduct electric current, as you 
can easily demonstrate. Connect several dry cells in 
series with a pair of radio headphones, as shown in 
the drawing at the left. Cut the wire on one branch of 
the circuit, and scrape the insulation from the cut 
ends, leaving the bare metal exposed. Now place these 
bare ends, one above the other and an inch or so apart, 
in the flame of a burning candle. Making and break- 
ing the circuit at one of the battery terminals will 

produce distinct sounds in the headphones, 
showing that the current is passing through 
the flame. Unlike air, which would serve as 
an effective insulator to prevent the pas- 
sage of the current from one of the wires to 
the other, the hot gases and smoke of the 
candle have eno igh conductivity to transmit 
the electricity from the dry cells into the 
Clicks in phones show flame completes the circuit headphones, where it makes a telltale click. 


Electromagnet Shows 


Eddy-Current Effect 


SUSPEND a heavy pendulum of copper 
so that it swings between the pole pieces 
of a strong double-pole electromagnet. 
If no current flows through the magnet, 
and the pendulum is drawn back and re- 4 
leased, it will oscillate freely. Now excite ELECTRO- 
the magnet by connecting it to three or MAGNET | sel 
four dry cells, and release the pendulum 2 
again. Only with difficulty will it swing 
between the pole pieces. Strong ‘eddy 
currents,’”’ set up in the copper by induction, enpner enters the dew 
produce conflicting lines of magnetic force tromagnet's field stop 
that retard the movement of the pendulum. “ — the pendulum's swinging 


“Short-Wave’ Heat Penetrates Glass 


Pdi GLASS is not equally “transparent” to the 
various wave lengths of radiant heat, which 
lie beyond the red end of the visible spectrum 
Place a sheet of ordinary glass between a hot 
flatiron, or a hot radiator, and the bulb of a 
thermometer. The mercury in the thermome- 
ter will not rise. Substitute a lighted electric- 
lamp bulb as a source of heat, as shown, and 
the mercury will immediately start ascending. 
To long heat waves, the glass is virtually 4 
barrier, but the shorter waves emitted by 
incandescent bodies are readily transmitted. 
In this experiment, the filament of the lamp 
bulb emits waves of the latter type. 


Eddy currents set up as 
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Here's What Happens When a Gun Kicks 





COMPRESS a coil spring in a small cylindri- COIL PIECE 
cal container, add a solid rubber ball as a lid, | 5"! DD oins 
: \~ ) 


; and tie down the combination with a string 
ly to the plate of a small spring balance. Cut or 
burn the string. As the ball is 

you hurled upward, the spring will 
3 in press downward with equal force 
) in upon the scale, which will register 
1 of momentarily several ounces of 
cut increased weight. 
1ese 
art, e 
ate Trick Illustrates 
will , 
nes Surface Tension 
ugh 
2 as WITH a glass tube or medicine 
pas dropper, place some olive oil in an 
s to alcohol-and-water mixture. If the 
the oil floats, add more alcohol; if it 
smit sinks, more water. When the al- 
the cohol-water mixture has the same 
lick specific gravity as the oil, the lat- 
ter will come to rest midway be- 
tween top and bottom, in the form 
of a sphere. Its surface tension 
pulls it into the shape that has 
the least surface for its volume. CONNECT a U tube to the 
lower end of a vertical sec- 
tion of glass tubing, making 
an air-tight joint with a one- 
hole stopper. Place a little 
water in the U tube. Tilt a 
beaker containing carbon 
tetrachloride as shown, so 
that vapor from the volatile 
liquid—but not the liquid it- 
self—will pour into the verti- 
cal column. The water will 
be forced up in the opposite 
limb of the U tube by the 
weight of the vapor, which is ae 
heavier than air. The U tube serves as a gauge 


Why Turbine Blades Are Curved 


PLACE a toy automobile, with a flat rec- 
tangle of tin attached as a sail, in the 
breeze of an electric fan. The car will 
travel forward until friction balances the 
wind pressure on the sail. Now repeat the 
experiment with a sail of equal area, but 
bent like a hand-written ‘‘n’’. Started from 
ding the same spot, the car will travel consider- 
llv a ably farther. Back pressure, produced by 
4 by air swirling back from the curved surfaces, 
‘tted. now supplements the direct wind pressure. 
This shows why turbine blades are curved. 
Turbines of the Pelton-wheel type use the 


principle to conspicuous advantage. The breeze from the fan drives the toy car forward 
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Chemistry of Fuels 


UN with fuels, in easy and entertaining 
=~ experiments, awaits every own- 

er of a home laboratory. A miniature 

gas works will enable you to manufac- 
ture sizable quantities of coal gas, on the 
same plan that industry uses. You can test 
gasoline and kerosene for impurities, and, 
by a bit of chemical magic, transform liquid 
alcohol into a solid fuel. 

In earlier experiments, you may have ob- 
tained inflammable gas from coal by distilling 
it in a clay pipe or test tube. Here is a larg- 
er-scale method that gives you a better 
chance to watch the interesting reactions in- 
volved, and that has the additional advantage 





By RAYMOND B. WAILES 


MINIATURE GAS WORKS. You can 
make fuel gas from coal, wood, paper, 
corncobs, and other solid combustibles 
with the simple apparatus shown here. 
The outlet of the tin-can retort is a 
radiator-hose heater connection or an 
inner-tube valve fitting, as at right 
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of delivering a more highly purified product. 
A pint-size tin can of the type fitted with 
a press-on lid, such as a paint can, will serve 
as a retort for this experiment. Punch a 
hole in its side, near the top, and attach a 
take-off outlet for the gas to be produced. 
This connection may be a valve stem (minus 
the insides) from an old inner tube, or an 
automobile fitting of the sort that diverts 
water from the radiator hose to a car heater. 
Either type can be purchased new for a few 
nickels. A thickness of asbestos paper, in- 
side and out, will make a gas-tight joint when 
the fitting is screwed to the can, as seen below. 
To this outlet, attach glass tubing reach- 
ing to the bottom of a side-necked test 
tube or flask. Connect the side neck, in 
turn, with a gas purifier. This may be a 
piece of glass tubing four to six inches 
long, and half an inch to an inch in di- 
ameter, fitted with a short metal tube 
for an outlet. Filled with chemically im- 
pregnated wood shavings, this part of 
your apparatus will free the gas of im- 
purities, just as is done in commercial 
gas-works practice. Prepare the wood 
shavings by soaking them, first, in a so- 
lution of ferric chloride or some other 
ferric (iron) chemical. Dry them. Bare- 
ly moisten them with some ammonium 
hydroxide or household ammonia, and 
dry them once more. Finally, dampen 
them with a light sprinkling of water 
before packing them into the gas-purify- 

ing tube. 

To operate your miniature gas works, 
place an ounce or two of coal in the re- 
tort. Tap the lid into place, and start 
heating the can with a Bunsen burner. 
Coal gas will soon stream from the re- 
tort. Passing in turn through the con- 
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seen in Easy Tests 


denser and the purifier, it will 
issue from the metal-tube out- 
let, where you can ignite and 
burn it. .Meanwhile, water 
and eventually ammoniacal 
liquor will collect in the side- 
necked condenser. Much tar- 
ry matter is also condensed 
from the gas here. In the 
adjacent purifying tube, the 
chemically prepared _ shav- 
ings, which your treatment 
has impregnated with a pre- 
cipitate of iron hydroxide, 
will remove hydrogen sul- 
phide from the gas. You can 
see-the shavings turn from 
brown to black as the iron 
compound interacts with the 
hydrogen sulphide vapor to 
form black iron sulphide. 

When the output of coal 
gas dwindles to a _ feeble 
stream, which is not revived 
by heating the retort more 
strongly, you can “shut down 
the plant.” Let the retort 
cool, and remove the lid. You 
will find the can now contains 
coke, which consists essen- 
tially of carbon and coal ash. 

You can also use your re- 
tort to make gas from wood, 
paper, straw, corncobs, saw- 
lust, and any other inflam- 
mable material of similar na- 
ture. If you use blocks of 
wood, the charcoal produced 
rom them will be identical 
n shape with the original 
locks, except perhaps for a 
bit of curling. 

Just what happens in the 
retort, when you make gas 
by this process of ‘“‘destruc- 
tive distillation,” is _ little 
known. The reactions must 
e exceedingly complex. As 
ou saw, however, inflam- 
nable gas and coke or char- 
al are produced. You can 
how that ammonia was also 

rmed, by dipping a strip of 

d litmus paper into the 
juid in the condenser. The 
iper will turn blue upon 

ntact with the alkaline am- 

nia. The presence of hydro- 
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TESTING GASOLINE OR KEROSENE FOR SULPHUR. This is the 
“lamp test’ used by Government scientists. Water siphoning from the 
jug draws fumes from the lamp through the U tube, where any sul- 
phur dioxide present is absorbed by a solution of sodium carbonate 
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gen sulphide, visibly indicated by the color 
change in the impregnated shavings, may be 
confirmed in another way during the experi- 
ment. Direct the gas, before it passes into 
the purifier, upon a strip of paper moistened 
with a solution of lead acetate. The paper 
will turn black, due to the formation of lead 
sulphide. 

Part of a chemist’s bag of tricks is know- 
ing just how to clean his tubes and flasks 
of the stickiest and stubbornest products of 
his experiments. You will find you can re- 
move the tar from your condenser with a bit 
of benzine (benzol) as a solvent. A solution 
of chromic acid will also do the work. This 
liquid makes a good all-around cleanser for 
laboratory glassware, and can be used over 
and over a number of times before it loses 
its strength. To make it up, add about 
five grams (one teaspoonful) of powdered 
potassium dichromate to a mixture of about 
twenty-five cubic centimeters (a scant fluid 
ounce) of strong sulphuric acid and five cubic 
centimeters (a teaspoonful and a half) of 
water. Handle the powerful acid that results 
with due respect. To show its strong oxidiz- 
ing action upon carbon-containing substances, 
especially when it is hot, warm some of the 
liquid with powdered coal in a beaker. The 
coal effervesces, chemically combining with 
the oxygen in the chromic acid—a sort of 
“burning”’ without a flame. 

Converting a liquid fuel into a solid one 
makes a striking chemical stunt. To do this, 
heat about 300 cubic centimeters (ten fluid 
ounces) of denatured alchohol in a tin can. 
An electric soldering iron 
immersed directly in the 
alcohol will heat it safely, 
or you can place the can 
in very hot water. Melt 
six or seven grams (about 
two teaspoonfuls) of 
stearic acid in a tin-can 
lid, and pour it into the 
heated alcohol. It will dis- 
solve instantly. Now dis- 
solve about a gram, or 
small lump, of sodium 
hydroxide (lye) in four or 
five cubic centimeters 
(about a teaspoonful and 
a half) of water, and add 
the solution to the con- 
tents of the can. Sodium 
stearate, or ordinary soap, 
is formed. When the liquid 
cools, the white soap 
solidifies, with the alcohol 
distributed through it. 
Apply a match to a por- 
tion of the product, and 
you will find that it will 
burn around the edges. 
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Tetraethyl lead in gasoline makes it un- 
safe for use in the home. Its presence is 
easily detected by making a simple test 


You can also make “‘solid alcohol” by add- 
ing a concentrated solution of calcium ace- 
tate to about nine times its volume of de- 
natured alcohol. 

Gasoline that contains tetraethyl lead 
makes a fine motor fuel, but should not be 
used for cleaning or other household pur- 
poses because of its toxic properties. You 
can easily test a sample of gasoline to deter- 
mine whether this organic lead compound is 
present. Place about five cubic centimeters 
of the gasoline in a test tube, and add several 
cubic centimeters of a solution of sodium 
hypochlorite. The kind sold under various 
names for laundry use will work satisfac- 
torily. Shake the test tube. Add severa! 
drops of a dilute solution of potassium chro 
mate, and shake again. Finally, make the 
solution acid with several drops of strong 
acetic acid. All of the chemical solutions will 
form a watery layer underlying the gasoline 
in the test tube. If a yellow precipitate forms 
in this lower layer, after you have added the 
acetic acid, then the gasoline contains tetra- 
ethyl lead. 


ASOLINE and kerosene should both have 
as low a sulphur content as possible. 
Sulphur is objectionable in motor gasoline be- 
cause as little as a tenth of one percent will 
cause pitting of the engine valves. Also, sul- 
phurous compounds formed when _ sulphur 
burns are toxic. You can test gasoline and 
kerosene for sulphur bya simple “lamp meth- 
od,’”’ much as they are actually tested in many 
Government and commercial laboratories. 
Place the gasoline (or 
kerosene, for which just 
the same procedure may 
be used) in a small flask 
or bottle, which should 
have a wide base so that 
it will not tip over and 
spill the inflammable liq- 
uid. Fit the vessel with a 
one-hole stopper, slotted 
on one side. The central 
hole in the stopper should 
carry a glass tube con- 
taining a wick of soft 
string. Above this impro- 
vised lamp, mount an in- 
verted funnel, and connect 
the funnel with glass tub- 
ing to a U tube contain- 
ing glass beads. To the 
opposite limb of the U 
tube attach L-shaped tub- 
ing that ends within the 
top of a jug of one-gallon 
or greater capacity. Fill 
the jug with water, and 
arrange a siphon tube to 
drain the water out, under 
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Converting alcohol into a solid fuel makes a striking chemical stunt. The alcohol is heated with 
tric soldering iron, for safety, and mixed into a homemade soap. When this solidifies, pieces of it will burn 


the control of a pinch clamp. This draws the 
vapors from the lamp through the appara- 
tus. The two-hole stopper of the jug, and all 
the rest of the connections, must be air-tight. 

Now place about ten cubic centimeters of 
sodium carbonate solution in the U tube. 
A ten-percent solution will be of suitable 
strength. Light the lamp. Its wick should 
be adjusted flush with the glass tube in the 
stopper, to give a flame about three six- 
teenths of an inch high. Start sucking air 
through the train of apparatus by opening 
the pinch clamp, allowing water to drain 
from the large jug, and place the lighted 
lamp under the funnel. Let it burn for as 
long as an hour, if possible. Meanwhile the 
water jug should be replaced with a full one, 
or refilled, as it empties. During this time, 
the sulphur in the gasoline will burn to form 
sulphur dioxide, which will be absorbed by 
the sodium carbonate solution in the U tube. 

When the lamp has burned for an hour, or 
its fuel is exhausted, wash the solution from 
the U tube with water. Add to it several 
drops of ordinary drug-store hydrogen perox- 
ide; warm; and add hydrochloric acid, drop 
by drop, until the solution just shows acid 
with litmus paper. Finally add several cubic 
centimeters of barium chloride solution, of 
about ten-percent strength, and boil the entire 
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mixture. This will precipitate any sulphur 
contained in the gasoline, in the form of a 
white precipitate of barium sulphate. 

If your reagents themselves contain any 
sulphur as an impurity—as they will unless 
highly purified—this sulphur will also be pre- 
cipitated: Therefore, in case you are uncer- 
tain of the purity of the sodium carbonate 
and other chemicals, give them a “blank 
test” before you blame all the sulphur on the 
gasoline. Perform the experiment in dupli- 
cate, upon an equal quantity of sodium car- 
bonate solution that has not been exposed to 
the vapors of the lamp, and the relative 
amount of precipitate will show where most 
of the sulphur comes from. 

In all fairness, you should also be wary of 
jumping to conclusions from any attempt to 
apply the lamp test in comparing different 
brands of gasoline. It is true that the brand 
producing the most precipitate contains the 
most sulphur, if the tests are carried out un- 
der identical conditions—and that is a high- 
ly important “if.” Exactly the same quan- 
tity of sodium carbonate must be used for 
each trial, and must be measured out from 
a pipette, not a graduated cylinder, for suffi- 
cient accuracy. Likewise, the quantities of 
hydrogen peroxide and of other reagents 
must be alike. (Continued on page 238) 


203 





Six New Ideas 


Crystal Unit for Pick-Ups 
Is Easy To Install 


DESIGNED to fit into the head of almost any 
radio-phonograph pick-up arm, a compact 
high-fidelity crystal unit, complete with needle 
holder and thumbscrew, has just been made 
available to amateur radio fans for replace- 
ment or experimental purposes. Contained in 
a molded-composition shell, the device, shown 
in the illustration below, is provided with two 
small lugs set conveniently in one side where 
they facilitate the work of making connec- 
tions to the amplifier circuit of either a radio 
or an electric phonograph. 


Radio-Newspaper 
Receiver 
for Home Use 


DESIGNED to fit the top of 
a commercial table receiver 
which it matches in cabinet 
style, a complete radio- 
newspaper receiver for home 
use has just been placed on 
the market. All necessary 
apparatus for receiving and 
printing news bulletins and 
pictures transmitted over 
the air are contained in the 
unit. The news is automat- 
ically printed on a continu- 
ous sheet of paper that 
unwinds from a roll as it is 
received. The instrument 
can be used in conjunction 
with any radio receiver, the 
manufacturer declares, pro- 
vided it has an output of at 
least five watts. 
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® portable public-address 


Public-Address System 
Housed in Midget Case 


SMALL and light in weight, the complete, 
system illustrated 
above nevertheless contains two speakers and 


» a powerful amplifying circuit. A hand micro- 


phone, attached to twenty-five feet of cord, 
and a long power cord are supplied with the 
unit, which can be set up quickly. 


Anyone can now own one of these home-model, radio-newspaper receivers 
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for the Radio Fan 


Batteries Power 
Radio Compass 
for Small Boats 


BUILT of corrosion-resist- 
ing materials for use on 
salt or fresh water, a com- 
pact new radio compass es- 
pecially designed for use on 
small boats as a navigation 
aid is battery-operated and 
entirely self-contained. A 
beacon selector, combination 
switch and volume control, 
and a compass repeater, 
constitute the three simple 
controls which enable an 
amateur skipper to “fix his 
position” or “follow home” 
with a minimum of trouble. 
The loop antenna, housed in 
the removable lid, is easily 
mounted on a shaft extend- 
ing from the portable set. The loop antenna for the compass is housed in the removable cabinet lid 


Remote Control for Record Players 


RECORD players can now be used with any receiver without 
making actual connections into the receiver circuit. The se- 
ret lies in an inexpensive adapter unit now available consist- 
ng of a compact two-tube transmitter that actually transmits 
the ‘“‘music’”’ to the receiver. In use, the attachment is simply 
plugged into a convenient house-wiring outlet and connected 
to the phonograph pick-up. Tuned to the adapter, the re- 
eiver picks up and reproduces the phonograph’s music. 


Radio Tuner Has 
No Condensers 


BASED on an entirely new 
principle, a compact new ra- 
dio tuning unit for use in 
home-built receivers dispenses 
with the use of variable con- 
densers. Tuning is accom- 
plished by iron cores which 
can be moved up and down 
inside two ganged coils, there- 

Acting as a transmitter, the adapter eliminates all receiver connections by changing their inductance. 
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MARIE ANTOINETTE DOLL CONCEALS 


ressing-lable Radio 


HEN a friend asked me to design 
an all-electric dressing-table re- 
ceiver that would provide good 
broadcast reception, yet would not 
look like a radio, I hit on the idea of housing 
the circuit in one of the old-fashioned dolls 
popular some years back for concealing bed- 
room telephones. The result is the Marie 
Antoinette radio shown in the photographs. 
It provides good loudspeaker volume on all 
major stations, yet it matches the frilly 
femininity of the average dressing table. 

Compactness being an important factor, 
the A.C.-D.C. circuit was designed around 
two brand-new dual-purpose tubes, making 
it possible to obtain five-tube 
power and sensitivity with little 
more than half the number. The 
two new tubes are designated as 
the 6C8G and the 25A7G. The 
6C8G, which consists of two 
triodes, is used in the set as the 
combined detector and first audio- 
amplifier stage. The detector, us- 
ing the bias method of detection, 
is resistance-coupled to the first 
audio stage. Bias for the detector 
tube is obtained by means of a 
100,000-ohm, 12-watt resistor by- 
passed by a 5-mfd. electrolytic 
condenser. 

The second new tube used, the 
25A7G, serves as a combined 
high-power pentode output tube 
and a half-wave rectifier. The 
25A7G, although similar to the 
older 12A7, has a much higher 
output rating. Consequently, ex- 
treme care must be exercised to 
obtain adequate filtering to elimi- 
nate any possibility of trouble 
due to excessive hum. In the 
circuit shown, additional filtering 
was incorporated in the design in 
the form of a 1,000-ohm fixed 
resistor and a 24-mfd. electrolytic 
condenser. These parts are in- 
dicated in the wiring diagram of 
the circuit. Resistance coupling 
was used to couple the first and 
second audio stages, and a 5-inch 
permanent-magnet dynamic 
speaker was chosen to handle the 
output. 

All parts, with the exception of 
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the speaker, can be mounted directly on the 
2 by 5% by 8-in. aluminum chassis. For 
convenience in wiring, the antenna coil can 
be mounted directly on the ganged tuning 
condenser, while the radio-frequency coil, the 
filter choke, and the electrolytic condensers 
can be mounted under the chassis. The grid 
lead to the 6C8G should be shielded to insure 
stability of operation and to avoid any possi- 
bility of troublesome coupling with other 
parts of the set. Both the 6K7G (radio-fre- 
quency tube) and the 6C8G can be shielded 
by means of the conventional ventilated 
aluminum cans. 

When connecting up the rectifier and power 


By FRANK TOBIN 


Wire and glue can be used to mount the porcelain figurine on the 
aluminum brace at the top of the cabinet. Suitable dolls, once 
popular as telephone covers, can be obtained for a dollar or less 
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circuit, care should be taken in 
wiring the power cord and its 
built-in filament resistor. The 
resistance wire, generally dis- 
tinguishable by its asbestos cover- 
ing, must be connected to the 
filaments. 

To form the cabinet and provide 
a mounting for the doll figure, 
two rounded wooden panels, 81% in. 
high, 8 in. wide at the base, and 
5/16 in. thick are attached to 
the chassis. The panels should 
be reénforced at the top with an 
aluminum strip 5% in. long and 
1% in. wide. This also serves as 
the support for the doll. Strong 
glue and wire can be used to 
hold the porcelain body of the 


The completed Marie Antoinette doll forms an 
attractive and useful decoration for a dress- 
ing table. The cabinet is shown at the left 


























20,000 OHMS 
(VOLUME CONTROL) 


When wiring the 
tubes follow 
these socket dia- 
grams carefully 
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doll securely in place. 
In the original, the 
doll’s dress with its full 
skirt was made of taffe- 
ta and bordered around 
the bottom with a lace 
frill 2 in. wide. Any 
materials available, 
however, can be used. 
This completely hides 
the receiver. The doll 
was purchased at a 
small antique shop for 
a dollar. With a little 
shopping, however, less- 
expensive figures can 
be obtained. 

To provide adequate 
ventilation for the 
tubes, a large hole 
should be cut in the 
rear panel of the cabi- 
net. A sheet of card- 
board; or better still, 
asbestos board; should 
be placed at the top of 
the cabinet to protect 
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Condensers and other small parts are mounted under the compact chassis 


MH 4 pe 





the skirt 
The two 


material from the heat of the tubes. 
tuning controls, one for the ganged 


tuning condenser and the other for the combi- 
nation volume control and switch, can either 
be hidden under the doll’s skirt or mounted on 
the outside. 


In use, the receiver requires only an an- 
tenna, twenty or thirty feet long, strung 
around the baseboard or ceiling molding. No 
ground should be used, as the A.C.-D.C. hook- 
up is grounded through the house wiring and 
additional grounding would blow the tubes. 





No outside ground connection is needed with the re- 
ceiver. Only the short flexible antenna wire, at 





LIST OF PARTS 


Two-gang tuning condenser, .00036 
mfd. 

Fixed condensers, two, .1 mfd. 

Fixed condensers, two, .02 mfd. 

Fixed condenser, .05 mfd. 

Fixed condenser, .01 mfd. 

Fixed condenser, mica, .004 mfd. 

Fixed condenser, mica, .0002 mfd. 

Electrolytic condenser, dual, 8-8 mfd., 
250 volts. 

Electrolytic condenser, dual, 5-5 mfd., 
25 volts. 

Electrolytic condenser, 10 mfd., 50 
volts. 

Electrolytic condenser, 24 mfd., 150 
volts. 

Fixed resistor, 100,000 ohms, % watt. 

Fixed resistor, 150,000 ohms, % watt. 

Fixed resistor, % meg., % watt. 

Fixed resistor, 1 meg., % watt. 

Fixed resistor, 300 ohms, % watt. 

Fixed resistor, 700 ohms, 1 watt. 

Fixed resistor, 3,000 ohms, 1 watt. 

Fixed resistor, 1,000 ohms, 1 watt. 

Plate choke, 2.5 mh. 

Filter choke, 12 h. 

Midget volume control with switch, 
20,000 ohms. 

Miscellaneous.—Power cord with 280- 

ohm resistor, matched antenna coil 

and radio-frequency coil, speaker, 

chassis, tubes, sockets, shields, doll, 

dress materials, wire, solder, etc. 
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is necessary to get excellent reception 
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LTHOUGH it operates without high- 
voltage “B” batteries, the two-tube, 
all-wave receiver illustrated will bring 

in London, Rome, and Berlin as easily as 
local broadcasts. Using two 6C6 
tubes, the circuit is basically an im- 
provement over the original “B’- 
batteryless set already described 
(P.S.M., July ’36, p. 52). The secret 
of the hook-up lies in a reversal of 
the grids in the tubes. In this re- 
ceiver, the suppresser grid (4) in 
each tube becomes the control grid, 
while the two grids nearest the 
cathode (3 and cap) are connected 
to the positive side of the three- 
volt “B”’ supply. This arrangement 
causes an unusually large number 
of electrons to flow from the cath- 
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Two-Tube Receiver 


BRINGS IN FOREIGN STATIONS 





Mount tubes, tuning condenser, transformer, and plug- 
in coil atop the chassis; other parts (left) below it 
ode toward the plate, and results in in- 
creased power at low voltages. 

For short-wave reception, a ‘‘B’”’ supply of 
3 volts is used, but for the broadcast band 
this may be reduced to 1% volts. With a 
short aerial, no antenna trimmer condenser 
is used. For longer aerials, use either a .001- 
mfd. or a .00025-mfd. condenser. The filament 
rheostat must deliver from 3.4 to 3.8 volts to 
the tube heaters.—ARTHUR C. MILLER. 





Specifications for the parts are given in this wiring diagram 
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Handy Hook Holds Lugs 
for Changing Wheels 


TO PREVENT losing lugs while changing 
car wheels, motorists can use the easily 
made holder shown at the right. A U-shape 
wire hook is fastened to a rubber vacuum 
cup, and the latter stuck onto a near-by 
fender when changing a wheel. As lugs 
are removed, drop them over the wire 
hook. instead of tossing them on the 
ground where they may be lost. When you 
are ready to put them back on again, the 
lugs are all stacked in a convenient and 
easily reached position. The device can be 
carried in the tool kit.—E.C. 


<5 : 


PROTECTING rumble-seat passengers from the 

pn nenee 4 yy , dust that swirls up with the air currents back of 
SEAT BACK ) yoke’ a moving car, can be easily accomplished by at- 
taching a piece of canvas to a broomstick and 

fastening the latter against the seat back with 

cord or rope. The free, flapping canvas breaks 

up the swirling currents to prevent dust from 

showering over the rumble-seat occupants. The 

device can be detached when not in use.—A.H.W. 


Sun Visor Air-Cools Driver 


HERE is a simple trick that will help you to keep — WINDSHIELD 
cool while driving in hot weather. If you have a yo te 
windshield that opens out, push it forward a few 
inches to allow cool air to stream in and upward 
toward the top of the car. Then adjust your sun 
visor to direct the cool air down onto your face, as 
illustrated in the drawing.—E.H. 


Foot Rest for Long-Distance Trips 


A HANDY foot rest for car owners making long 
trips can be made from an old connecting-rod 
shaft. The crankshaft end of the rod is clamped 
to the steering post, as shown in the illustration 
at the left, in any position and at any height 
that is most convenient for the driver. The 
piston-end clamp on the rod will keep the motor- 
ist’s foot from sliding off the rest. In long- 
distance driving the rest permits a change of 
foot position to relieve fatigue.—A.B. 
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DOWER, PICK-UP 
LONG MILEAGE, 


ACLEAN ENGINE § 2 
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BALANCED MOBILGAS GIVES 
BALANCED PERFORMANCE 








HEY LOOK ALIKE—but don’t be fooled! You 
bene buy gasoline with one or two good 
qualities, or you can get the Big 4: Pick-up... 
Power...Mileage... Cleanliness! 

You get all 4 in Mobilgas. This gasoline is 
made for modern, high-speed engines. It at- 
omizes fast...fires quickly and completely. It’s obil as 
cleaned not once...but 6 times! And every drop 
is selected for high octane value. Try Mobilgas 


: ; wags SOCONY-VACUUM 
today! Socony - Vacuum Oil Company, Inc. 
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IT TAKES 
GOOD LIGHT AND 
TED TINKER 


Wo make G 
crown lke Tbs 





@ “I have never done a job where good 
lighting was so imperative,” says Ted 
Tinker, famous advertising designer, “as 
on this 4-inch-high Coronation Crown. It 
was done in sterling silver, gold plated, with 
several hundred real gems!” 

The Tinker workshop, where this Crown and 
many other display masterpieces were made, 
is lighted with five 150-watt G-E Mazpa 
lamps, costing only 20c apiece. 


NEW G-E MAZDA Reflector 
Lamp... a 150-watt bulb 
and reflector in one sealed 
unit! Perfect for downlight 
on difficult workshop jobs. 
Sells for only $1.10. 


GENERAL @ ELECTRIC 
MAZDA LAMPS 


They stay brighter longer 
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Mirror Near Garage Door 
Checks on Tail Lights 


A QUICK and easy way to make sure that 
the tail and stop lights on your car are work- 
ing properly before you leave your garage, is 
shown in the illustration above. Fasten a 
small mirror on the garage wall near the 
door, or on the door jamb, in a position so 
that it will reflect the rear fender lights into 
your eyes as you look around to back out 
Some day, this may save you a bout with the 
law over an unlit tail light—K.W.W. 
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Refrigerator Dish Covers 
Fix Headlamps for Fog 


FOG LAMPS are handy accessories to have 
on your car for lighting your way through 
spring mists. I couldn’t afford them, but I 
found that an efficient substitute can be made 
from oiled-silk dish covers of the type sold 
for use in refrigerators. These come in a yel- 
low color, with an elastic around the rim, 
making it a simple matter to slip one over 
each headlamp liens. They can be conveniently 
carried in a pocket of the car and slipped on 
at a moment’s notice whenever you run into 
fog. I have found that they work well.—J.M. 
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FISHER FACTS 














WIDER VISION for greater safety! The total 
window and windshield area of De Luxe 
Six and De Luxe Eight Pontiac four- 
door sedans (illustrated) is 412 square 





inches larger than last year, includes 
a 30% larger windshield. Also, the rear 
view mirror is more efficiently placed 
and the rear window post eliminated. 








The Inside Story of SAFETY 


in the 1939 BODY by FISHER 


ee a steel body as solid and weave- 
proof as possible — you still can’t as- 
sure its passengers complete protection, 


until you’ve made it safe inside, too! 


That’s why Fisher engineers took such 
great care with the interiors they built for 
the new General Motors cars — why they 
gave the new Body by Fisher a new visibility 


as well. 


You can see in the illustration above what a 
broader outlook you get — for bringing 
overhead traffic lights into easy view, for 
providing a better picture of 


the traffic situation on both aah 


sides and behind, for giving 
passengers wider vision, as 


vell, 
\nd to add to this inside 
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story of safety, all Ventipanes are fitted with 
locks to protect the car and its passengers 


from intrusion. 


Likewise in comfort, the 1939 Body by 
Fisher leaves nothing undone. Its interiors 
have more ride-easy roominess—front and 
back. What’s more, improved Fisher No 
Draft Ventilation now makes it easier than 
ever to control the circulation of fresh air 


to suit yourself. 


While as for style, just take a look at any of 
the new General Motors cars—the only cars 
with Unisteel Turret Top Body 
by Fisher. 


popy By FISHER 


on GENERAL MOTORS CARS ONLY: 
CHEVROLET « PONTIAC « OLDSMOBILE « BUICK 
LA SALLE « CADILLAC 
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Watch for 
NATIONAL HARDWARE WEEK 
MAY 6 TO 13 


Your hardware store always carries a tre- 
mendous variety of worthw hile merchandise 
.sound values that will save you real 
money. But during National Hardware 
Week, May 6 to 13, your dealer will display 
an especially attractive assortment of fine 

merchandise. 
\ world’s fair in your own backyard! Don’t 
miss it! And in particular, don’t miss the at- 
tractive displays of the famous Carborundum 
Brand Abrasive Products which for years 
have helped make work easier for the home 
craftsman. You'll certainly want one of these 
sharpening stones, or erinding wheels to 
kee pe *dge d tools in tip- top shape. Patronize 
your hardware dealer. CARBORUNDUM 
Write Dept. PS 5-9 ce 


THE CARBORUNDUM COMPANY 
Viagara Falls, N. Y. 


Sales Offices and Warchouses in New York, ¢ hicago, Philadelphia, 
Detroit, Cleveland, Boston, Pittsburgh, Cin« Cyrand Rapids 


a registered trade-mark of The Carborundum Company 


imnmati, 
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Pickproof Auxiliary Lock 
Guards Trunk Compartment 


THIEVES would have a difficult time getting 
into an automobile trunk compartment that 
is protected not only by the regular lock but 
also by the pickproof auxiliary lock shown in 
detail in the inset above. This assembly 
makes use of a spare-tire, lug-type lock, and 
a special nut made to fit a standard tire lug 
bolt and hollowed out to take the lock mecha- 
nism. The head of the bolt is anchored within 
the compartment by drilling a hole in the 
trunk bottom and inserting the bolt from 
below, as indicated. A cotter pin slipped 
through a small hole drilled through the bolt 
will prevent the latter from dropping out. 
The bolt extends up through a hole made in 
the trunk lid, and the nut is screwed tightly 
onto it. A case-hardened cylinder is then 
slipped over the nut, the lock mechanism in- 
serted, and the key removed. The cylinder, 
being free to revolve, effectively prevents the 
nut from being unscrewed once the lock is in 
place. This type of pickproof lock should 
prove of special value to salesmen, tourists, 
and others who often have occasion to leave 
articles of value in the trunk compartments 
of their cars while parked.—M.J. 


An Easy Way To Start Up 
a Water-Logged Engine 


AUTOMOBILES left standing out in a drench- 
ing downpour sometimes become ‘water- 
logged” and are difficult to start. Most mo- 
torists try to remedy the difficulty by wiping 
off the spark plugs and wiring, or brushing 
pools of water from the plug receptacles. I’ve 
found that the starting difficulty is generally 
due to water getting into the distributor. 
Simply remove the distributor cap, wipe out 
the moisture between the contacts, and re- 
place the cap. Nine times out of ten, the 
motor will start up immediately, even though 
the cylinder head is sopping wet.—QJ.S. 
SCIENCE 
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Champion Spark Plugs 


—the overwhelming choice of 


“Doodlebug” Champions! 


Buncned like hounds on a scent, wheel to 
wheel and fighting every inch of the way, a 
pack of midget race cars or *‘doodlebugs’’ 
roars and slides ’round a small race track. 
In this, one of the fastest-growing sports 
in the naticn, midget race car drivers must 
have split second response to accelerator. 
They know their spark plugs must with- 


stand fouling, and pre-ignition due 





largely to leakage—common to ordinary 
spark plugs—and eliminated by Champion’s 
patented Sillment seal. Records show 
practically every ““doodlebug’’ champion, 
national and sectional, as wellas the majority 
of all racing drivers, insists on dependable 
Champion Spark Plugs. Use the spark plugs 
champions use and you will insure all’ round 


better engine performance in your car. 


INSTALL NEW SPARK PLUGS — Demand CHAMPIONS 
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New Lapstreak Skiff 


ADDED TO OUR 


BOAT PLANS 


ESIGNED with a skiff type of hull and lap- 
streak construction, our new outboard 
boat is immensely strong and durable, and 
may be used on any water—river, lake, or 
ocean. It requires no soaking, being always 
ready for use. Complete plans and building 
a instructions cost only 
50 cents. 
The skiff is 13’ 9” 
long, has a 4’ 7” beam, 
weighs 225 lb., carries 
as Many as seven per- 
sons, and costs ap- 
proximately $35 to 
build. Any outboard 
from 1 to 16 h.p. may 
be used, and the speed 
varies from 5 to 45 
m.p.h., depending up- 
on the motor. 
Seven getiens time be Plans for other boats 
carried in this skiff = well as radios, fur- 

niture, models, and 
novelties are also available. A few of them are 
given below; a complete blueprint list will be 
sent upon receipt of a self-addressed and 
stamped envelope. If you are interested only 
in boats, ask for our special boat list. 


BOATS 


Cabin Cruiser, 17’ long, weighs 750 Ib., 
: g for use with outboard or inboard drive, 
Ask your hardware store what brand 9m 356-357-358-359 
; 4 Folding Duck Boat, 13’ long, 170-R 
High-Speed Boat for Small Outboard Motors, 7'11” 
HE long, 257-R pieuennndni 
Files will steal the show! No wonder : ; Midget Boat or Pram, 9’ long, for oars, sail, or 
Z a outboard motor, 339-R ia 
Motorboat-Rowboat, 13’ long, with decked hull, for 
use with outboard or inboard drives and oars, 
147-R a 
Racing Sailboat BLACKCAT, 13'4” long, weighs 250 
, Ib., Marconi rigged, 321-322-323-R te , 
uniformly keen and long-lasting z Sectional Rowboat, 9’ 8” long; can be used with 
small outboard, 340-341-R 
Nicholson Mill and Slim Taper Files, (i Skiff, 13’ 9” long. 4’ 7” beam, weight 225 Ib., for 1 
z to 16 h.p. outboard motors; can be rowed, 363-R 
Sport Runabout, 9’'8” long, for small outboard 
g motors, weighs 100 lb., 309-310-R............ eialoaes 
hardware store, factory-new in Utility Rowboat, 13’ long: can also be sailed or 
; driven by outboard motor, 224-R Se 


skilled saw filers buy and Nicholson 


for the world’s file leader knows 


how to make saw files that are 


shown, are awaiting you at your 


cellophane wrapping. Nicholson File 
Company, Providence, R. I., U. S. A. 


Canadian Plant, Port Hope, Ontario 


1 LI 18) 


PIONEERS IN 
elt? Vibe me telltale). | 
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MODELS 


Brig MALEK ADHEL, 20” hull, frame- 
and-plank or solid-hull construction, 
304-305-306-R su : aa 
Clipper Ship in a Bottle, 121-122 
Clipper Ship SOVEREIGN OF THE SEAS, 20%” 
hull, 51-52-53-R se 
Cody Coach, 13” long, 144-145-146-R e , 
CONSTITUTION (‘‘Old Ironsides’’), 21” hull, 57- 
58-59-R 
Cruiser U.S.S. INDIANAPOLIS, 12” long, 216 
Farragut’s Flagship HARTFORD, 33%,” hull, 221- 
222-R pace 


MAYFLOWER, 24” long, 83-84-85-R 
(Continued on page 218) 
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THE DESPERATE CASE OF F. L. FAULK... 


“Morning after morning, 


| was late..- 


“... it got so I was absolutely dependent on m 

neighbors to give my car a ‘push’ to get started. 
There was no other way for me to get to work, 
so, morning after morning I was late. 


“When the Boss spoke to me, I explained that I 
was doing everything I could... that I had been 
to the garage several times...that I had even bought 
a new battery but still had trouble starting. 


“He told me his Willard Dealer had an instrument 
that could locate the trouble, so, after work that 
day I went over. With his Electrical Check Instru- 
ment he discovered that undersize cables were 
causing the starting motor to draw so much ‘juice’ 
it starved the ignition system. 


“Your Dealer rectified the trouble, including all 


the necessary parts, for less than $2.75. THAT made 
a Willard Starting Service believer out of me.” 


FS Faith 


How YOU Can Avoid Trouble 


A majority of starting failures are caused NOT 
BY THE BATTERY but by little things like 


‘ ‘ 


If you are interested in the ‘““why’’ and “‘how’ 


F. L. FAULK 


Monroe, La. 


worn or undersize cables, loose connections, 
worn or faulty wiring, that drain the life out 
of a perfectly good battery without warning. 


This new Willard Starting Service protects you 
against these hidden flaws—saves you money— 
saves you trouble. Let your Willard Dealer “x-ray” 
the starting system of your car—under actual load 
conditions — with his Electrical Check Instrument. 


We offer you this Willard Starting Service, as our way 
of EARNING your patronage. Come in and try it. 


You can identify our station 
~ by this sign. 


of the instrument that makes this service possible, 


send a letter or postcard to Willard Storage Battery Company, Department C-5, Cleveland, Ohio. 
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Plans for Your Workshop 


(Continued from page 216) 


KEEPS PRECISION MODELS 


New Bedford Whaleboat, with complete equipment, 
14” long, 326-R..... es 
Old Naval Gun, a six-pounder in battery; gun is 
7%” long; 9” by 11%” overall, 352.... ae 
Privateer SWALLOW, a Baltimore Clipper, “13” 
hull, 228-229-230-R......... mi 
Racing Yacht, 20” Marconi-rigged ‘sailing model, 

48-R . 
Spanish Treasure Galleon, 24” long, 46-47 
Trading Schooner, 17%” hull, 252-253 
U. S. Battleship TEXAS, 3’ hull, 197-198-199- 200... 


NEEDS ONLY SN Viking Ship, 2014” long, 61-62-R 


Construction kits are available for some 


A FEW DROPS . of these models. Turn to page 220 
FURNITURE 
Colonial Writing Desk, Governor Win- 
throp style, 3'6” high and 3’8” long, 21 
Combination Bench and Tilt- dete Table, 
(no turning), 11 
End Table, American Empire, 241A : 
Gate-Leg Table, 3'’6” diameter, circular top with 
leaves up (no turning), 24 
Kitchen Table Cabinet, 27” by 48” top, has folding 
seat (no turning), 27 
Low Stand, Early American Style; also Cactus 
Plant Holder and Metal Candle Stand, 361A........ 
Modernistic Stand (24%” high) and Bookcase 
(701%" high), 88 . 

Sewing Cabinet of 1812, 178A ‘ . 
Small Early Colonial Pine Chest, 32” long, 21” 
deep, 24” high, 308A ‘ 
Tavern Table and Scroll Mirror, 105 

Telephone Table and Stool, 18 


M BIL HA D 0 J, — Tilt-Top Table, 20” by 24” top, 249A 

0 N Y IL Upholstered Stool, 240A 

For home craftsmen! Light, ~ RADIO 

penetrating, non-gumming. Ex- Amateur Short Wave Receiver, three 


a P tubes, battery or 110-volt A.C. or 
cellent for working models. Pre- : a D.C. ‘operation, 155 


— . Amplifier, Three Stage, 42 
vents rust. Fine for sewing ma- Handy du Beginner’s Battery Receiver, 365A.. R ee 
chines,vacuum cleaners, gener- for automobile and Five Tube Short-Wave Set, midget | receiver with 


. household uses loudspeaker, A.C. or D.C., 223 
ators andother appliances. Free One-Tube Receiver, battery operated, 103 


wall bracket with each can. ees Sereen Grid Receiver, 108 
[—— ; MISCELLANEOUS 
a) 


Automatic Lighthouse Night Lamp and 
Pelican Design Sewing Kit, 255A 
Bird and Animal Patterns, 56 
Electric Train,, Horse, and Doll House, 14 
Four-Treadle Hand Loom, 268A-269A 
Indian Book Ends, Alligator Toy, and How to Cut 
Sheet-Metal Monograms, 360A 
Paddle-Wheel Magazine Rack, Ski Repairs, and 
Rack for Table-Tennis Paddles and Balls, 343A 
Perpetual Star Chart, 214 
‘ ° Six Simple Block Puzzles, 65 ; 
Add it to your gasoline. Reaches a Toy Lathe, Drill Press, Saw, and Jointer, 113 


tre th Moboiod 


} i im- & re Turned and Inlaid Buffet Set (bowl and pair of 
the engine as a vapor. Special im- Qazprgger candiestichs), S0TA 


pregnatingingredient protects up- Wood Mosaic Serving Tray and Novelty Wooden 
: . . 300 cnds, 2§ wan ose 

per cylinder walls, piston rings, valve stems, mock Ends, 25 

from rust and wear. Reduces carbon. 


Buy where you buy Mobiloil or Mobilgas POPULAR SCIENCE MONTHLY 
353 FOURTH AVENUE, NEW YORK 


e ad © Send me the blueprint, or blueprints, numbered 
0 | pecia les mean 


* EZ QM Imclowing.......c.ccs dollars... 

















MOBILGLOSS - MOBILWAX - MOBILWAX PAD Name 
MOBIL HANDY OIL - MOBIL RADIATOR FLUSH Street 
MOBIL WINDOW SPRAY . MOBIL UPPERLUBE 
MOBIL HYDROTONE - MOBIL SPOT REMOVER 


BY THE MAKERS OF MOBILOIL 


socomy-vacuum >} City and State 


(Please print your name and address very deutes 
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Bat cigars 


aid me VELVET 
every time 


fle in 
4 


Velvet packs easy in a pipe 
Rolls smooth in a cigarette 
Better tobacco 
for both 


—the MILDNESS 
of fine old 
Kentucky Burley 
aged in wood 


—the FLAVOR 
of pure maple 
sugar for extra 


good taste 








Copyright 1939, LicceTT & Myers ToBacco Co. 
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STANLEY 
HAMMERS 





1 te me ten acer ome || CONStruction Kits 


design—to make a good hammer. It’s a case FOR MAKING MODELS 


of “knowing how,” and because they know 


how Stanley makes the hammers which are OF 4 ISTORIC C RAFT 


usually selected by top men in every craft. 


“ONE HUNDRED PLUS” NE of the reasons why building ship 
Super-heat treated models is such a fascinating hobby is 
Chrome-Molybdenum that there are so many famous craft that can 


Alloy head, individ- . : x 
ually tempered. The be reproduced. For the convenience of read 
‘“‘right’’ handle of ers we have prepared construction kits for 


selected hickory with making twenty-eight different models—mod- 


exclusive ‘‘Evertite” = . 
process to assure a els ranging from a stately and decorative 


permanently tight galleon to the U.S. Navy destroyer Preston, 
head. Claws to pull a ‘ : : 
headless brad. Un- pictured above. There are simplified models 
questionably the “tops” for the beginner and more difficult models 


No. 312 : Nail 
Machinists’ }), in Nail Hammers. for the advanced craftsman. 


omeners ‘ “ Each kit in the list below contains all the 

: STANLEY raw materials for making the model named. 

Super heat treated ee Saas A certain amount of preliminary shaping has 

head. “Bvertite” ._ 7 been done on most of the hulls or hull lifts, 
processed selected q q . : 

hickory handle. 0 and the other materials are of such sizes and 

; shapes as to make it easiest for you to trans- 


Riveting 4 a form them into their final form. Full-size 
Hammers . 7 blueprints and complete instructions are in- 


No. 594 4 
Soft Face a cluded. 


Hammer SIMPLIFIED SHIP MODEL KITS 


For finely finished surfaces 
or delicate machine parts. 
Renewable composition tips 
are resilient and tough—will 


not mar the work. , " . 
MODEL-OF-THE-MONTH KITS 


Stanley Tool Catalog No. 34 describes the full line 


of Stanley Hammers. Write for a copy . Aircraft carrier SARATOGA, 18” long 
Convoy of four U.S. destroyers, each 64” long 


U.S. cruiser TUSCALOOSA, 11%” long 


STAN LEY cele) J. HISPANIOLA of the book and movie ‘‘Treas- 
LS ure Island,’’ 7” long 
H.M.S. BOUNTY, 8%” hull, 11%” overall ; 
. Ocean freighter, 14” long 
- 3M. Yacht NOURMAHAL, 8” long 
Build These PRIZE-WINNING Projects 5M. Liner PRESIDENT LINCOLN, 14%” long 
Fishing Schooner WE’RE HERE of ‘‘Cap- 


NEW Stanley Plan Packet 50¢ “tains Courageous,” 914" over alll 


in Canada 75¢ STANDARD SHIP MODEL KITS 
The 26 best of the hundreds of 
entries in the recent Stanley project . Whaling ship WANDERER, 20%” hull, 27” 
contest. You'll want to build every over all 
one of them. Complete working . Spanish galleon, 24” hull, 30” over all 
plans, on separate sheets of tough Battleship U.S.S. TEXAS, 3’ long 
paper—sent postpaid for only 50c. Elizabethan galleon REVENGE, 25” hull, 28” 
Send coin or stamps now for. the over all . 


St , . - 
acw Stanley Mian Packet (Continued on page 222) 





Liner S.S. MANHATTAN, 12” gz 
Cruiser U.S.S. INDIANAPOLIS, 12” long...... 
Clipper SEA WITCH, 9%” hull, 13” over all.... 





Division of The Stanley Works, 105 Elm St., New Britain, Conn 
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be can spell ruin to a circus. And delay 


can be costly and annoying to anyone— 


doctor, lawyer, merchant, chief, salesman, or 
Mrs. Jones on her way to the bridge game. 

That’s why so many thousands of car owners 
depend on the 40-point Marfak Lubrication 
Service and know their cars are always in fine 
running order. 

lere’s why: the man who renders this serv- 

ice has been specially schooled so he inti- 
mately knows just how to 


As for Marfak itself—it’s the toughest, long- 
est-lasting lubricant yet made for cars—made 
from heavy-bodied oils so it lasts twice as long. 
You'll be surprised how little this service 
costs—how much peace-of-mind it brings— 
how often it actually increases the trade-in 

value of your car. 
TEXACO DEALERS INVITE YOU to tune in THE 
TEXACO STAR THEATRE—A full hour of all- 
Star entertainment—Every 





lubricate every make and | 

model of car. Further- Lat 

more, he works with a 4d 
Texaco “Chek-Chart” in 

nt of him so he can’t 

ss a trick—from water- 

inp to shackles, 


Wednesday Night — 
Columbia Network—9:00 
E.S.F., 8:00 C.&.T., 7:00 
M.S.T., 6:00 P.S.T. 


Copyright 1939 


your Car The Texas Company 





THE 40-POINT LUBRICATION AT ALL TEXACO AND OTHER GOOD DEALERS 
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Kits Teach Model Making 


(Continued from page 220) 


Farragut’s flagship HARTFORD, steam-and- 
sail sloop-of-war, 33%” hull, 41” over all 
Privateer SWALLOW, : Baltimore clipper, 
12%” hull, 20” over al 
Clipper SOVEREIGN OF THE SEAS, 20% 
hull, 26” over all ‘ 
Trading schooner, Maine type; 17%" “hull, 
22%” over all - 

° U.S. Navy destroyer PRESTON, "31% 4 ‘Yong 5 

. CONSTITUTION (‘‘Old Ironsides’’) 21” hull, 
31” over all ” 

. Clipper ship GREAT REPUBLIC, 31%” hull, 
42” over all 

S. Coast Guard Patrol of 165-ft. type, 20%” long 
Brig MALEK ADHEL, 20” hull, 33” over all; 
frame-and-plank construction 





Kit 5S—A Coast Guard patrol-boat model 


Fishing schooner BLUENOSE, 17%” hull, 22” 
over all . 4.95F 


ad . New Bedford whaleboat, with complete equip- 
= ment, 14” long 2.75t 


.Confederate raider ALABAMA; steam sloop, 
bark rigged; 21%” hull, 28” over all 8.20° 


loose BATHROOM FIXTURES. MODEL RAILWAY KITS 


1 as cowel racks, glass hofders or soap . HO-gauge, Hudson-type model locomotive and 
tender, 14” long 
Supplementary power unit for locomotive 1L; 
AST Ie WOOD! randies like consists of 6-volt motor and worm and gear 
HO-gauge track kit. Contains raw materials 
Ww INO walerp f wood for making 25 ft. of track 

Deluxe track kit. Same as 3L except that kit 
contains third-rail chairs spedyelididhishebioe 


PLA ) T f W od OD | MISCELLANEOUS 


Whittling kit with two shaped blocks for mak- 


ing sea captain 5'%” high 

Whittling kit for six different Scotties; each is 

2” by 2%”, sawed to shape 

Copycraft whittling kit for making one of sev- 
eral Hobo Hank novelties. Includes master 
model 5%” high 

Marionette kit for making a model of Dopey 

the Dwarf, 9” high. Hand-painted head and 
complete parts, ready to assemble... . 2.2% 


in plaster, WOOd tile — with 


lay at paint, hay . OE stores 





Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to prices marked with an asterisk 
(*) and 25 cents to prices marked with a dagger (fT). 





9 smcan On STACARS —__ 
as with “ —_ Popular Science Monthly, Dept. 59A 


353 Fourth Avenue, New York, N. Y. 


Please send me C. O. D. Kit 


dasrs ox wo — 
aT 
avas 


: ss I will pay the postman the price shown abov lus 
Car Owners! Meet Master Glaze—the sensationally different a few oe caine in full payment. (Canine 
luster for new and used cars! Not a wax— not an oil polish orders cannot be sent C. O. D.). 
—not a paint!—nothing that “smears”’ over the surface. 
MASTER GLAZE is a unique discov ar 8 uae ay Name..... 
—quick and easy to apply ives a har 
AGENTS glass-like surface. Even gasolinecannot dull Address 
An unusual | it! Lasts six months toa year! Amazing City State 
opportunity! luster—beautiful, sparkling clean and bril- (Please print your name and address very clearly) 
yanmar liant! Doesn't finger-mark—doesn’t smear! If you prefer to send your remittance with this 
a A match box full glazes an entire car. Seals order, you save the C.O.D. charge. Remit by 
& profits. the pores -protects! NOTHING LIKEIT! money order, check, or registered mail. This offer 


Good territory. FREE o: LE Write now for FREE BOOK- i: meade ante in tee Ueiled Meaten gat Guanes 
Write today! Offer! LET and FREE TRIAL OF- - pores aos Sta a ‘ ‘ 
ae Just send your name and address. Write Also see note above. 


FE 
MASTER GLAZE CO., 7720. 64 W. Harwood Ave., Milwaukee, Wis. 
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“MY STORE BLEW AWAY, 
with mein it!" 


STORE TAKES OFF IN TORNADO 
CARRIES STOREKEEPER 200 FEET 


ao E. D. Cornelius, of Daisy, Oklahoma, 
used to run a store near Antlers, until a tor- 


nado blew it away, with him in it! He writes: 
E. D. CORNELIUS 


ra “At ten o'clock the night of June 9th, I was wakened by 
terrific thunder and lightning. I grabbed a flashlight and 
started pulling on my clothes. The howl of the wind be- 
came a scream. The store began to rock. An avalanche of 
merchandise tumbled from the shelves...and over she 
went! 





&) “Something hit me and 
I went out like a light—but 
my flashlight didn’t and I 
still hung on to it. My store 
landed 200 feet from its 
foundations, and then went 
Giles. 





4] “.++but it left me at the first stop. Neighbors who saw my store was gone 
started looking for me. They found me alive only because the ‘Eveready’ fresh 
DATED batteries in my flashlight were still working. I lay battered and unconscious 
on the bank of a rapidly rising stream. A matter of minutes and I would have 
drowned. No two ways about it, I owe my life to ‘Eveready’ batteries, the kind that 


can take it! ago. eS Oe . 
FRESH BATTERIES LAST LONGER... (04 for she DATE-LIN® 


NATIONAL CARBON COMPANY, INC., 30 EAST 42nd STREET, NEW YORK, N. Y. 
Unit of Union Carbide UCC) and Carbon Corporation 
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MAKE “FAIR” PICTURES 
PICTURES 


take a 
WESTON 
along! 


Don’t return from the fair and find that many of the 
pictures you took are worthless or disappointing... 
incorrectly exposed. Before you start your trip, get a 
WESTON Exposure Meter. Then you can be sure that 
every still or movie you take, even your color pictures, 
will be brilliant and life-like . .. pictures you'll treasure 
and be proud to show. This tiny and inexpensive meter 
tells exactly what camera settings to use for any pic- 
ture, in or out-of-doors. Used by amateurs everywhere. 
See the WESTON at your dealer’s today, or send coupon 


WESTON 
due “Meler 


Weston Electrical Instrument Corporation 
622 Frelinghuysen Avenue, Newark, N. J. 


Send full information on the WESTON Junior. 
Name 
Address 


City 





Light weight, 

durable, carefully built boats 
at remarkably low prices. Made of 
toughest galvanized copper bearing 
steel. Wood gun-wales. Heavy tran- 
soms for outboard motors. Two or more 
built-in air chambers for extra buoyancy 
in case of upset. Real wave riders; easy 
to handle. Never leak or warp. Always 
ready for use. Both round and flat bottom 
boats; all sizes and styles. 
Write For Free Boat Booklet with de- 
scription and prices of complete line of 
metal boats—knockabouts for fishermen, 
light weight livery boats for parks and re- 
sorts, heavy duty craft for outboard motors. 
Dealers Wanted—who can develop volume sales, 

COLUMBIAN STEEL TANK COMPANY, 
P. O. Box C-4226 Kansas City, Missouri 
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Old hotel taken with camera placed as far back as 
it was possible to get because of another building 


View photographed from the same position but with 
the front element of the Tessar-type lens removed 


Wide-Angle Photos Taken 
with Rear Half of Lens 


F YOUR camera is one of the many fitted 
with a Tessar-type lens, it may be made 
to serve in an emergency for wide-angle 
work. Only the rear element of the lens is 
used. It will be found that the lens may then 
be racked back a considerable distance to 
take in almost twice as much of the scene 
as when both elements are used. On the 
ground glass the image will be quite fuzzy 
at the largest aperture, but by stopping 
down to F/32, the center of interest will be 
quite sharp. The disadvantage is that the 
scene falls off in sharpness towards the edges, 
and therefore the method is not suggested 
for general use.—KENNETH MURRAY. 


How to Give Prints a Semigloss 


AN ATTRACTIVE semigloss can be given 
photographic prints, I have found, by squee- 
geeing them on a sheet of phenol-formalde- 
hyde composition or even on the bottom of 
a tray of the same material.—P. N. 
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FOR HIS 
BOOK OF 
BARGAINS 


ORDER FROM THIS LIST OF 
BASS-GUARANTEED BARGAINS 
@ Candid Marvel . with Xenon 





F:2 lens. Micro-focusing > ae 
Eveready case. List $84.75....$47.50 
@Dollina O .. . Certar F:4.5 lens, 


Vario shutter-1/25, 1/50, 1/100 
T&B. List $18.90................ $13.75 
@ Zeiss 1c A Plaskop Stereo .. . 45x 
107mm _... with matched Menis- 

cus lenses, ground glass, film adapter, holders......$7.50 
Verichrome ff eee ..65¢ 
@ Super Sport Dolly—with Car! Zeiss Tessar F: 2 8, ‘Compur 
shutter ...1 sec. to1/250...16 V.P. or 12-214 square $44.00 

® Arcus with certified F: 4.5 anastigmat lens; 1/25 to 
1/200 sec. T&B speeds . . built-in exposure meter 

. uses double-frame 35mm. color or B&W film $12.50 


BASS CAMERA COMPANY 
179 W. Madison St. Dept.PS Chicago, Ill. 


PHOTO 


ENLARGEMENTS 


Is Photography your hobby? Do you want 
a profitable easy business at home? Make 
PHOTO ENLARGEMENTS for yourself 
and others. Your cost Sc eac A and less. The Ideal 
Photo Enlar, ee ial ah hy IC. No experience 
soquiced. we PIES sent picture 


com i+ circular ANY 


one. . ‘322 East 2 25th Street, NEW YORK SIZE 


























Makes marvelous movies at everybody’s price 


CINE-KODAK EIGHT 


See it at your dealer’s 














NATIONALLY ADVERTISED 8MM and 16MM Movie cam 
rojectors. For home, business, church, school, club. oO 
ACK 10 DAY TRIAL. Payments aa low se 0c A DAY 

customers throughout the world. E details. WRIT 

Don Elder's Home Movies. Dept. C-5. 739 Boyiston St., 


CAMERA BOOK 
FREE! 


Explains latest inventions, snethods of nots. 
raphy and Home Movie Mak ng, for nd 
profits. Offers hundreds of amazing money-saving 5 = ains 5 still 
d movie Cameras, Lenses, pag etc. Used equipment accepted in 
trade. Satisfaction guaranteec 
WRITE FOR FREE BARGAIN BOOK! 


Central Camera Co., 230 Ss. S. Wabash, Dept. pt. S- s, Chicago, vu. Ss. A. 


Films developed ar and “enlarged 1 to 
36 brilliant 2'4x3"% prints for only 
Send your film and one dollar or 
write to us for free mailing bag 
and price list. Guaranteed quality. 
CLARK LABORATORIES Dept. S 


5022 Balto. Ave. Fr. Sta. Wash. D. C. 







































This EREE God SAVES: 


°CAMERA ENTHUSIASTS TIME and MONEY 


° » Let the greatest catalog in photography be your guide to 
savings. Thousands of photographers — both amateur 


eeeceese © 
eee 








and professional — make it their “buy-word”. New en- 
larged 1939 edition — just out — contains all the lead- © | 

ing nationally advertised cameras, latest equipment and ® | 

* supplies. Everything you need in photography delivered ® | 
* to you at real money-saving prices. To get your FREE @| 
® catalog (No. 76) send penny postcard TODAY! e 


LAFAYETIE CAMERA CORPORATION 
NEW YORK, N. Y. 





DEPT. 9EC? — 100 SIXTH AVE., 


MAY, 1939 
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WIN PRIZES 
with GRAF LEX 














i 





2e- Winising Pickin by WitiamD, Barkley 
THE results of 1939's first important photographic 

contests are further evidence that the slogan “‘Prize- 
Winning Cameras” used by Graflex is founded on fact. 
Graflex-made Cameras captured all the major prizes for 
the third consecutive year in the New York Press Pho- 
tographers’ Association's Exhibit and established their 
fourth grand slam in a row in Editor & Publisher's Na- 
tional News Picture Contest. 

Whether you take pictures for prizes, money, glory, 
or fun—or for all—you will do well to choose as your 
next camera a Graflex or Speed Graphic American- 
made, Prize-Winning Camera. You have a wide choice 
of models to choose from. Be sure to have your Dealer 
show you the 


Miniature 2'4x3% SPEED GRAPHIC 


An all-purpose camera for you! 
Although 36% smaller than any 
other Speed Graphic ever built, it 
has all the features of the larger 
Speed Graphics PLUS many new 
ones, including built-in focal plane 
shutter flash synchronization. See 
» it and other Graflex-made 
P Winners at your Dealer's. 


Puppy Love’’—a Grafler-made, Pri 












F ‘ Send today for free catalog of Graflex 


@ and Speed Graphie American - made, 
Prize-Winning Cameras and Accessories and free fold- 
er on the new Miniature 2%x3% Speed Graphic. 
Paste coupon—or write your request—on penny post 
card, if you wish. Folmer Graflex Corporation, Dept. 


PS-21, Rochester, N. Y U. 8A 
FOLMER GRAFLEX CORPORATIONS 
DEPT. PS-21, ROCHESTER, N 


Send me tone catalog of + a and i Graphic American-made, 
Prize-Winning Cameras and Accessories and free folder on the new 
Miniature 2% x 3'4 Speed Graphic 


NAME 





ADDRESS 
City STATE 


GRAFLEX Puize-Winning CAMERAS 
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good 


puctures 


bY 
outof —™ 


Figs, 


OLOR or black and white— it’s 

a thrill to get all your nega- 

tives correctly exposed so that prints or transparen- 
cies come back clear and sparkling. And it's not 


difficult. 


The General Electric exposure meter will give you 
the correct camera setting for all your pictures — 
for any type of film or camera. Now, there’s no 
reason to waste film or lose the record of your 
favorite scenes. The G-E meter will get each picture 
for you——quickly, easily. 

See your photo dealer. He will be glad to show you 
the G-E meter and explain why its sensitivity, 
directional effect, and accuracy enable you to take 
better pictures. General Electric, Schenectady, N. Y. 


GENERAL @ ELECTRIC 





PIPER CUB 


With Megow’ 
ready carved 
LEADING EDGE shown 
here. Most practical size 
span 52%” Easy to 
build spacin of 
struts and ribs. Less motor, 
$3.95 plus 20c postage 


Seale 


In flight, Megow’s gas-powered models attract all 
eyes with their beauty and behavior. On the ground, 
they win praise from experts on fine details. Among 
other Megow models, the QUAKER FLASH holds the 
world’s championship, the FLYING QUAKER is a 
consistent winner in the larger class, and the 48” 
CARDINAL won easily against larger models at the 
Southern California Meet. Without motor, the 
QUAKER FLASH is priced at $4.95, the FLYING 
QUAKER, $5.95 and CARDI- 
NAL, $3.95. By mail, 20c extra 
for postage. 





PLANEFILM 


The Magic 
Covering 
Light, tough, elas 
tic, nonporous, 
smooth as glass 
opaque, colorful 
Stretches drum 
like over irreg 
curves Easy to 
use No glue 
dope, finishing or 
stretching. Exelu 
sive distributors 


There's no end of fun and prac- 
tical experience in building a 
Megow model. See your dealer, 
or order direct from us. Send 
5e for 100-page illustrated cata- 
log of model airplanes, 
HO-Gauge railroads, 
parts and supplies. 


MEGOW’S 
Dept. P.S., Howard & Oxford 
Sts., Phila. Pa., or 217 WN. 
Desplianes St., Chicago, tl. 


ships, 
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Retouching-Pencil Dust 
Stored in Envelopes 


DusT from carbon retouching pencils may 
be saved for future use in retouching prints 
and enlargements by the method illustrated. 
Obtain a number of small envelopes and letter 
or number one of them to match each retouch- 
ing pencil used. On the inside of the back of 
each envelope glue a strip of fine sandpaper. 
If each pencil is sharpened on the sandpaper 
in the corresponding envelope, the envelopes 
will collect the dust, graded as to hardness 
and ready for instant use.—GuUy A. RAFUSE. 


Sponge-Rubber Pad Protects 
Developer Bottles 


PIECES of sponge rubber 
cut from a kneeling pad will 
protect developer bottles 
and other bottles from the 
drippings caused in pouring 
out the chemicals. In this 
way the bottles will be kept 
clean, and the labels will 
not become loose. A slit is 
cut in the center of each 
piece of rubber slightly 
smaller than the neck of the 
bottle, and the rubber is 
stretched over the neck. 


Making ClockHand 
Easily Visible 


AN ELECTRIC kitchen 
clock with a long sweep 
second hand makes an 
efficient darkroom timer 

when hung near the safe light. The second 
hand will be more easily visible if a black 
strip cut from the edge of a 35-mm. film is 
laced on by passing the hand in and out of 
the perforations. A touch of household cement 
or even nail polish will hold the film in place. 


POPULAR SCIENCE 








ERRN BIG MONEY? 


Aide. 
Rent or 
Sell the 





SCOOTER 


Everybody’s riding the marvelous new, improved RANGER Scooter! 
Order your demonstrator while territory is still open—there’s big 
money selling to all stores needing quick, cheap delivery .. . sell 
to messengers, mechanics, garages, canvassers, friends; or rent for 
easy hourly profits at bike shops, beaches, resorts, etc. 120 miles 
per gallon, 35 m.p.h.! World’s CHEAPEST Power Transportation. 


@ Start Your Own Delivery Service and Earn Real Money! 

@ STORE OWNERS—Cut Cost of Deliveries! 

@ Laborers! CLERKS! Ride To and From Work At Almost NO Gas Cost! 

@ FARMERS! Save On Tires, Gas! HOUSEWIVES! Do Your Shopping, 
Errands, Rose ckly, eset. Safely. 

@ SPORTSME Go Where Cars Can’t—SAFE, New Thrill! 

@ TOU RISTS!. Go Across U.S.A. For $6.00 Gas Money! 


SOLO—TANDEM—TRAILER—SIDE CAR MODELS! 


Learn about our complete new line of models starting at $99. F.O.B. 

Chicago—to fit every need and every purse. MEAD Ranger Scooters are 

the finest, most reliable you can buy! Have GIANT-X-Member 1-piece 
ALL STEEL frame, 2-speed transmission, spring suspension, and all 
latest features. Powerful 1'2 or 2'2 H.P. Engine!—-Also 3-wheel 
miniature auto! 


EASY TERMS—Send for FREE Circular! 


Easy payment terms available in most states. Rush postcard 
or write for our big, new 3-color circular .. . Special Agents’ 
Introductory Prices, full details. Hurry—do it now! 


Pate! 


AMERICA’S MOST 
FAMOUS CYCLE NAME 
FOR FIFTY YEARS 


Let ‘Baby’ Old Nick MACHINE SHOPS 
Do Your Trimming -~GARAGES 


Its reduction gear drive adds power 
and takes the cutting shocks away if you are rigging Trucks with Power 
from the Motor. This takes it away Take-Offs or mounting Gasoline 
from the Toy Class. See It at Your Deal- 3 Engines for the operation of Corn 
ers, or write . Shellers; Feed Grinders; Saw Mills; 
Dept. P—Clipper Manufacturing Co. I Hoists; Air Compressors; Arc Welders; 
Dixon, Illinois ‘ = | Electric Light Plants and Refrigerati 
“STRAIGHT SHOOTING’ New booklet by Mi 7 | pete endanger ag 
Marlin, packed with useful information on hand- wpeed agen, and Gat See 
ling and care of firearms. ‘“‘Mistakes to Avoid Pierce Deoler. 


in Shooting; How to Set Up a WRITE FOR OUR DEALER 
Range; Dictionary of Terms;”’ . i PROPOSITION 
etc.; plus diagrams and pho- THE PIERCE GOVERNOR COMPANY 
tos to improve marksman- WORLD'S LARGEST GOVERNOR BUILDERS 


ship. FREE at your dealer’s . : ‘ 
© or send 6¢ to ahestin Weenesuhe Co., 8 Willow 1820 Ohio Ave., Anderson, Indiana 


5% 


3 








Street, New Haven, Conn. Pl 3 R C E lezen! E R N @) R Ss 
Marlin FIREARMS CO. tas" MOST STABLE*MOST SENSITIVE GOVERNORS BUILT 


BIG 25¢ TUBE 
LISTERINE BRUSHLESS 
SHAVING CREAM for 


Kcent son 7G¢ 


A REG R 25° AT ALL DRUG 
TUBE COUNTERS NOW! 











New Candid Style Camera 


—One of the greatest cam- 
era values in years! Hand- 
some candid style “‘Travel- 
ler’’ equipped with new 
High-Speed Graf Lense, Eye- 
Level Magnifying View Find- 
er, provision for snapshots or 
time exposure. Gives 16 ex- 
posures on V-127 or A-8 film. 
Looks like a $10 value. Made 
of beautiful polis hed Tenite 
and measures 4%” x 2%” x 2} 
-all for only $2.00! Written 
guarantee with each camera. 


SEND NO MONEY oa 


Just send your name and address and pay 
postman $2.00 on arrival, plus a few pennies 
postage—or send $2.00 and Traveller will be 
shipped postage prepaid. Either way, satisfac- 
tion guaranteed or money refunded. (Sporty- 
looking Flexhyde Carrying Case with genuine 
leather strap only 50c¢ extra). 


R-W CAMERA MART, 3356 N. Halsted Street, Chicago, Illanots 





TO BE 


EASY, TOO! 


Let the BRINDISI ACCORDI- 
ON be your magic carpet to 
happy-land. Fun at home and 
at parties Opportunity for 
broadcasting, dances, entertain- 
ments, etc. Easy to learn 
moderate cost Write today 
for FREE copy of booklet 
‘‘Music Magic with the Ac- 
cordion.’’ 
TONK BROS. CO. 
Dept. 15, 623 $. Wahash Ave. Chi Ghlsage 





Enables you to do difficult calculations instantly 
without paper or pencil—multiplying, pro- = —4 
portions, division, extracti ng roots, 

etc Accurate, white compo 

tion face. Has Standard 

A. B, C, D, CI, 

and K 


scales, 


{-.—"", Special magnifying 
. y ; indicator. For complete 
outfit, including slide rule, 16-page illustrated 
instruction book, carrying case, send 50c in coins or 
U. S. stamps (60c¢ in Canada) Mailed postpaid. Satisfac- 
tion guaranteed or money refunded (Schools and dealers: write for 
quantity price.) Send today for this great value to 


LAWRENCE ENGINEERING SERVICE, 25 Smith St, PERU. IND. 
BUILD YOUR OWN AC. GENERATORS 


A »u now can buy all parts ready for assembly to change 
’ old six volt auto generators to 110 volt AC. Make extra 
money at ho ne building light plants. Send now for 


canals of par 
¥ CARMI! TRANSFORMER WORKS 
202 Staley St. Carmi, tl. 


BIG MONEY- MAKERS THAT WORK 
ESFEL-GEARED PIIERENCH KIT-7"&8}” 


“Pocket Machine Shops" that Dothe 

work of $50 worth of Other tools 

Amazingly Quicker, Better. . Easier! 

@ Now of ALLOY Steel--65% 

Stronger! e NEW PLANT.. 

Quadrupled Capacity. 

@ Now have your Own Bus- 
iness in a New Selling Case. Full-time men 
making $1,500 to $4,000 Yearly . . Part- Botti 
timers in proportion. We need Many More! i Opener, ete. 

° . 

Mail Your Address Today (on a post card will do) GetF FREE this 
6-Edge End-&-Angle Screw-driver and 101- 7 Manup!i of 
Mechanics, with . User Offers: or, with . ) DISTRIBUTOR, 
Territory, Demo. and SELLING Kit Offers! 


AMERICAN PUERENCH Corr’y EPS aon? S N. trv crete AV. 











Butter Dish Holds Sponge 


A CELLULOSE sponge may be kept pliable 
and dustfree in a covered refrigerator butter 
dish of the 1-lb. size. Each time after wiping 
a film, rinse the sponge and place it in the 
dish immediately. HAZEL B. GIRARD. 


Rigid Tripod Brace Made 
from Coat-Hanger Wire 


THREE straightened pieces of wire from 
coat hangers may be converted into a strong, 
durable tripod brace. Bend each wire, which 
should be approximately 28” long, in the 
center to form a U about 12” wide, and form 
a short inward curve at the ends of each. 
About 1” from the curved ends, make several 
bends or kinks as shown below. 

Shape another piece of wire about 2” long 
into a sort of clasp, taking care that the 
joint is in the center and not on the end of 
the finished piece. Make three of these to 
slide over the arms of the brace and hold 
them securely on the tripod legs. Assemble 
with a stove bolt, three washers, and a wing 
nut. 

Tight-fitting rubber tubing may be slipped 
over the ends of the arms to prevent scratch- 
ing the finish if the brace is used on a metal 
tripod.— FRANK T. CAPORAEL. 


sine oaks 


Each arm of the brace is slipped over a tripod leg, 
and the clasps are pushed up to tighten the wires 
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WEVE RENTED THE WHOLE LAKE! 
FOR THE SUMMER FOR $3559. 


LUA WSIDJE FE 


Tool of 100/ Uses 


A WHOLE TOOL SHOP 
IN YOUR HAND 


Smooth, steady power at your 
finger tips. Uses 300 accessories 
to grind, drill, polish, rout, cut, 
carve, sand, saw, sharpen, en- 
grave, etc. Plugs in any AC or 
DC socket, 20,000 r.p.m. 16 oz. 
Get A Demonstration 
it Hardware, Tool or Dept. 
Stores, or order on 10-Days 
Money-Back Trial. $10.75 
ostpaid with 3 Accessories 
De Luxe Model, 25,000 


FREE 64-PAGE CATALOG 

Complete information on Handles ' 

r.p.m. 12 oz. $18.50 with 6 Seas sae See Ce? ee ‘Yes - we bought a NEPTUNE 
ae For $35.50 we've rented the 


Accessories. all over the world. 
Chicago Wheel & Mfg. Co., 1101 W. Monroe St., Dept. PS, Chicago, If. whole lake for the summer. We 
he : wiles Aatcot - go places we've never been be- 


\ SPORT OF THRILLS! ore, hunt out the deepest pools, 


haul in the biggest fish, then 
Get into motorcycling—world’s greatest out- hurry home again. We didn't 
door sport. Join a motorcycle club—meet 


know a few dollars could mean 
new pals, have good times galore! See your 


AA so much pleasure 
| z= Harley-Davidson dealer and the snappy 
e 1939 models. Write for FREE copy of 





> 
_ 


rom 


~ ‘“‘ENTHUSIAST,”’ Motorcycling Magazine. 


HARLEY-DAVIDSON MOTOR 


‘ oO. 
A Dept. PS Milwaukee, Wisconsin 


HARLEY-DAVIDSON 
Motorcycles 








If YOU didn’t know you could 
buy a top-quality outboard for 
so little - send to-dav for free 
literature on the NEPTUNE line. 
Easy starting - low-cost operation 


- smooth trolling - plenty of pow- 
er and speed - that’s NEPTUNE! 
Sizes range from 1.2 HP. at 
$35.50 to 16 H.P. at $164.50. in- 


ong, 


hich UENOSE 


the Carved Pine Hull cluding a powerful new ‘'Five” 
‘orm 22” Model. Metal An- Alternate-Fire Twin 
»} chor, Steering Wheel, 
acn. Lifeboats, Anchor 
eral Chain, Casks, Masts MUNCIE GEAR WORKS. Inc. 
Dowels, Lacquer and Muncie. Indiana 
A Cement. New York Office: 45 E. 17th St., 
long = TE iors LROPLAM & SOPPUY company, me. Gramercy 7-6310 





the 28 West 19th Street, New York 


d of 








Cc ate che every 

shi! os: &« 
*monkeys’ - 
round your bait, with the Greer 
Patent Lever Fish Hooks 


e to 
hold 8 for 50c, Our traps catch fish like a fly-trap catches flies. Write 
for descriptive catalog of our folding Galvanized STEEL- WIRE 


Fis PS. F lures, and I Cotton T. H 
mble WALTON SUPPLY CO. 3507-C Juniata St. ST. LOUIS, M 


wing Enjoy the PEN ROAD 
ae 58 > SH: 


Don’ t let confused directions spoil the pleasure of 
motoring. You always know the right road with 
the Hull Streamline Auto Compass on your wind- 
shield. Shows direction of travel at all times, 
avoiding lost miles, worry and delay. Only $2.95 
at your dealer. Two-piece model $1.95. Write for 


circular 
P. 0. Box 246-E13_ WARREN, OHIO 


HULL MFG. CO. IR ) 
J BALKOS 
1939 CATALOG! 


THE CATALOG OF EVERYTHING IN POWER TOOLS, 
SPRAY EQUIPMENT, MODEL SUPPLIES, ELECTRIC 
MOTORS, Metal Lathes, Access ries, Spray Guns Elk 

Bench Grinders, Grinding Wt Lathe Chucks, Mi- 
rometers, Pulleys, V Belts, Cary Tools, Compressors 
BALKO'S mplete stocks and fast service save you time 
and money. Send a 5c stamp today for your big new copy 
BALKO ELECTRIC TOOL & SUPPLY CO. 
605 W. Washington, C5 Chicago, Il. 


REAL ENGINE VALUE 
Over 7,000 GHQ Gas Engine Kits 
were sold at $8.50. Over 10,000 sold 
last year. Now is your chance to buy 

the New Improved kit for $5.00. Ab 
solutely complete with coil, plug, ete. 1/5 
{.l. Free 6 foot gas model plan All parts 
guaranteed. For boats, planes etc. Send 
only $1. Shipped Exp. Coll. for balance same 
day. Send 3¢ for new 12 page illustrated catalog 


All parts finished. ONLY A SCREWDRIVER NEEDED. 
Average assembly time 30 minutes. DEALERS WRITE. 
| GHQ MOTORS, 854S East 149 St.,New York, N.Y. | 
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BUY STAYNLESS 


WINCHESTER 


(22 CARTRIDGES 


GET their new-profile bullets—shoot flatter. Get 


FREE 


their Staynless priming—prevents rust, saves cleaning. Buy 
Winchester Leader Staynless for practice and sport. Enjoy 
their new finer accuracy. For extra speed and long range, 
especially for gophers, prairie dogs, jackrabbits, other small 
farm pests, buy Winchester Super Speed Staynless. Choice of 
solid or hollow-point hunting bullets—and do they sock/ 
Regular sizes and prices. Ask your dealer. 





Send , NOW Winchester Repeating Arms Co., Dept. 34-C 
on 


Division of Western Cartridge Co.) 
Coup New Haven, Conn., U. S. A. 


Send me FREE the 44-page Winchester Ammunition Book. 


Name 
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HEAR 
EASILY! 


even in group 
foreyah'a-)4-t- hele) al 


Western Electric 


HEARING AID 
Ortho-technic Model 


The Audiphone gives new hearing ease; it’s 
based on advanced technique in hearing aid 
design, learned in Bell Telephone making. It 
should help you hear clearly in group conver- 
sation, at greater distances, in any position. 
Your dealer will recommend the Audiphone 
that best meets your needs—and there’s a net- 
work of service stations in all principal cities. 


GRAYBAR ELECTRIC CO., Graybar Bldg., New York. 
Please send details on Western Electric Audiphone 
(Ortho-technic Model) and name of nearest dealer. PS-44 


Name . 
Address 


City State 





IS MADE 


@ Pappte the peaceful paths of beauty 
— with rippled reflections and dreams. 
Spend peaceful days on the waterways. 
Glide through the glories of Nature. 
An Old Town Canoe is easy to 
paddle. Quick to respond to the blade. 
True Indian lines — made steady and 
strong. Built for long years of hard use. 


FREE CATALOG shows all kinds of Canoes 


for paddling, sailing or outboards. Also Out- 
board Boats, including big all-wood family 
boats. Rowboats. Dinghies. Write today. Ad- 
dress Old Town Canoe Company, 515 Main 
Street, Old Town, Maine. 





_ 


“Old Town Canoes” 
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AN you tell the difference at a glance between 

a left-hand and a right-hand angular milling 
cutter? Just hold it in your hand with the peri- 
pheral teeth coming toward you from the top; 
then the side with the side teeth determines the 
hand of the cutter. 

The foundryman is the only one who knows 
exactly how a casting will come out, so let him 
check the drawing and pattern first. It is always 
better to play safe. 

Guide posts and bearings of punch-and-die sets 
will last considerably longer if the posts are pro- 
tected with a telescoping cover made from various 
sizes of thin tubing. 

In a pinch, pieces of discarded 4” square files, 
if properly drawn, make good tool bits. 

It is remarkable how much can often be saved 
by slight changes in design. One manufacturer re- 
cently reduced the cost of a certain machine part 
from $1.40 to 78 cents by modifying the design a 
little, using standard-shape stock, and resorting 
to three welds. 


, 


If you haven’t done much knurling, practice on 
scrap before attempting a real job. 

When a surface to be cylindrically ground is 
within the face capacity of the wheel, give the in- 
feed method the preference. That is the best way 
to obtain all-around precision. 


A small, rigidly supported abrasive stick will 
dress a grinding wheel surprisingly well in the ab- 
sence of anything better. 


Pipe Coupling Substitutes 
for a Reducing Bushing 


EVERY one who does pipe fitting is likely at 
some time or other to find himself short of a 
pipe bushing for increasing or decreasing 
from one pipe size to another. A simple ex- 
pedient is to take a pipe coupling and run the 
next size thread over the outside. In this way 
a 1%” coupling becomes a 12” by %” bush- 
ing, a %” coupling a %” by 1” bushing, 
and so on.—WALTER U. AKERMAN. 
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Make More Money — Have More Fun 
with C/@as. EQUIPMENT 


oe 
NEW Gas. LATHE 


It’s the only popular priced 
precision lathe with power 
cross feed and many other 
modern features as standard 


NEW @a. SHAPER 


Combines all the fea- 
tures of larger shapers 


NEW @éa. 
DRILL PRESS 


New features—ad- 
justable feed ten- 


into a compact 7” stroke 
machine. 


equipment. 10” swing. sion, column collar, 
quip ng new accessories. 4 


sizes. 
x Boe a i Aap ee 


Everything you could want—for tool room labo- Ot ar gp ign “SB6 06, Pitcher Ot. 2 
ratory, for production work, for your small shop | ATLAS PRESS co. Kalamazoo, Mich.” 
—-is built into these modern Atlas machine tools. Please send me your 1939 Catalog describing: 
They’re ruggedly constructed—built for extra ( New 10” Metal Lathes [) New 6” Metal Lathe | 


power. They turn out true precision work at low |New 7” Shaper [) Drill Presses [1 Arbor 
cost. You can buy them at reasonable prices on esses 
terms if desired. Real discoveries are in store for 
you in the new 1939 Atlas Catalog. Send for your 
copy today. 


| 

| 
ATLAS PR ESS CoO. Address. 

i. 


Wood Lathes [) Vices [) Motors and l 
Grinders. 


Name. 
Please print plainly) 


City and State 


now own some Atlas equipment |_| 


555 N. Pitcher St., Kalamazoo, Mich. 


les, 





ved 
re- 
part 
im a 
ting Better Built 
Lower Prices 


Attractive— Durable — Economical, 
the 1989 MOTO-SCOOT is the sen- 
, sation of the highways. Many ex- 
j clusive features including 144 H.P. 
motor, with 2 forward speed trans- 
mission, spring suspension, 
built in generator for lights: 
30 miles per hour, 120 miles 

per gallon. 


Canoes $64 and up 


Only Boats With 
Full Length Spray Rails 


Keep passengers perfectly 
dry—even at high speeds. 
Catalog also ay pee Ang to-Scoots are avail- 
five s »pular models : "y 
S . Beg = big i, Outboards $42 and up j = Bao, La 
“< e § by } ery, © ece anc 
ries. yy ye Tandem Models. 
Specia! proposition 
Write for your copy. State kind of for dealers and 
boat in which you are interested. concessionaires. 
THOMPSON BROS. BOAT MFG. CO. ‘87 


219 Ann St. ( Write to . 84) th Chicago Ave HIC/ 


PESHTIGO. Wis. either place 
‘ NEW BENJAMIN AIR PISTOLS 


B i k e- L i TE (Bicycle) WITH MULTIPLE LEVER my 


HAND PUMP FOR TARGET- 
AMERICAN J . 
mane GENERATOR, | SMAL CAME-CAMPING.ETC 
eBright Dependable Lights 


Guaranteed-Accurate-Practical-Eco- 
nomical-Safe-Clean-Quiet. Adjustable 
eEliminates Battery Expense 
@Can be attached to any Bicycle 


Thrilling—Safe— 
ideal for pleasure 
rides and business 
deliveries. All Mo- 


Very fast utility model 
T MANUFA 
Write for Catalog 
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Force-Amazing Maximum Velocity. No 
smoke or fumes. Bolt Action-Hammer 
Fire-Hair Trigger-Satety Lock-Hand Pump. Single Shot BB $8.50; Single Shot 
| cal. 177 or 22 with rifled barrel $8.50; BB 8-Shot $10.00: Holster $2.00. Also a com- 


THE BIKE-LITE SALES co. He | cag ne Line of Benjamin Genuine Compressed Air Rifles for BBand cal. 


icense required from dealer or factory. Ask for complete specificatio 
800 Broad St. St. Joseph, Michigan Free Targets.BENJAMIN AIR RIFLE cé., 852 MarionSt., St. Louis, Mo., 
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a Start big poying business of your own 
“BUILD YOUR eo now. with new 40 Volt Simphiied Arc 
INTs $300 to $ Welder. Faster, simpler. easier to oper 
s ne ate. Practically no investment... extra 
r own = tie profits pay for it without expense te you, 

hassis with 


} ; i yet advantages 30 DAYS TRIAL pe your shop \ 
3°44 mel ele) & | ; portable PPICCIMUCMELASE ot our risk. to prove it's profitable. Write 
° 


i P the big pay )obs- BECESAG 
| Welding Shope — HOBART BROS., Box P-59, TROY, 0. 











Johnson's 


MIRACLE 
MOTOR! 


$7950 


F.0.8. FACTORY 








TS a twin! Alternate Firing! Only 

21% Ibs! 2.5 N.O.A. certified brake 
h.p.at 4000 r. Dp. m.! 20 big Johnson features 
including 360° Steering and Reverse! 
Plus distinctive smoothness, quiet and 
easy starting of Johnson’s perfected 
alternate firing. Ten great g ea- Horses 
for "39. Priced - o.b. rarer ) $4950 


as low as . 


All about the new 

Miracle Motor and 

@ other 1939 Sea- 

MANDY CHART sporees. Illustra- 
ions. Complete 


, specifications. Brin on up-to-dateon 
outboard motors. Write for copy. Freel 


JOHNSON MOTORS 


500 Pershing Rd. Waukegan, lll. 



































Pungs 
NEW FUN and PROFIT 


to Driver Tool Owners 


An old-fashioned garden gate and 
trellis...modern lawn furniture... 
bird houses . . . a boat! The many 
wants created by fair weather days, 
lucky owners of Driver Tools can 
have for almost nothing .. . sell 
them to others at a nice profit, too. 

Don’t miss all of the enjoyable 
Spring projects. Drivercanturn your 
dream shop into reality within a 
few days, or make your present 
shop into a ‘‘dream’’ with new 
1939 Driver Tools like this— 


“TOPS” INBANDSAWS 


It’s the new Model BN905— 
14”, with a blade, traveling 
at 2535 feet per minute, that 
zips through heavy oak or 
ascrolled panel. It rips, cross- 
cuts, makes curved, 
angle or mitre cuts. 
Has a big 16”x16” tilt- 
ing table and a lot of 
other features you'll like. 
Models from $20 to $67.50 
to choose from. Send for the 
new Catalog or see local 
» dealer. Walker-TurnerCo., 
Inc., 259 Sofith Ave., 
Plainfield, N. J. 


DRIVER Cuginecred POWER TOOLS 


























King of the Whittlers 


(Continued from page 116) 


and there were always plenty of buyers even 
during the worst years to take every piece 
he could carve, at good prices. 

“Andy” could roll up his sleeves, break 
out his tools, and ply his unusual trade prac- 
tically anywhere on the face of the earth. 
His tools are fewer and less expensive than 
those of a jackleg carpenter. All he needs is 
a workbench, a vise, a coping saw, a set of 
three chisels, and some knives ground from 
old-fashioned, straight-edge razors. He buys 
kiln-dried basswood in the form of four by 
ten-inch planks. These are sawed into blocks 
upon which he makes the penciled outlines 
of the figures he intends to carve. He’ll get 
a cowboy out of a piece two by four by ten 
inches, or a bronco or steer from a block 
four by ten by ten inches. A twenty-foot 
plank will last him more than a month, and 
with the work of those big hands of his 
added to it, it retails for thousands of dollars! 

After his figures are carved, they have to 
be finished in color. To do this, “Andy” uses 
oil colors applied with camel’s-hair brushes. 
His paints are slightly thinned with gasoline 
to carry the pigments well into the pores 
and grain of the wood. By the judicious use 
of color he gets a further heightening of the 
caricatures he has carved in wood. Color is 
part and parcel of the cow country, and he 
knows the precise shades for enlivening every 
character he carves. 

The knives which “Andy” considers the 
essential tools of his trade are as distinctive 
as the figures he carves with them. He pulls 
the handle off an old razor, sets the stem in 
glue between two hollowed sticks, and wires 
the assembly together. 

“But I should think you’d have to raid 
the museums to find enough old - fashioned 
razors,” I commented, as “Andy” explained 
the tools of his trade. 

“No,” he replied. “An adequate supply of 
straight-edged razors is one of the advan- 
tages I find in being within striking distance 
of Hollywood. There are more cowboys em- 
ployed in the motion-picture industry than 
on all the cow ranches in Colorado—and 
those fellows have tough beards! They still 
talk about the city dudes who shave with a 
hoe, and they'll have nothing to do with 
those new-fangled, electric ‘sheep clippers.’ 
Anything that suggests a sheep is poison to 
a cowman. Well, most of those chaps are 
homesick to get back on the range, so my 
place is a sort of hangout for ’em; they like 
to come out here and swap yarns. They 
bring me all their old razors, and they bring 
‘em a lot faster’n I can wear ’em out.” 
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NEW MECHANICAL 
SENSATION 


Speed of 25 to 27 thousand revolutions per minute 

without vibration makes it a to doall kinds 
of fine work such as carving, grinding, engrav- 
ing, drilling, routing, etc. with a Dremel Moto- 
Tool and to do it in a jiffy. Two models to choose 
rom—No. 1 as shown, , aK. $9.85 and No. 2 for 
heavier work only $16.50. 

Indispensable for home work shop fans, sports- 
men, handy men and home owners. 

Many improvements not found in other tools. 
Write for complete description, 10 day trial offer 
and booklet showing dozens of accessories which 
can be used and special combination offers. This 
booklet is FREE. 


DREMEL MANUFACTURING COMPANY 
Racine, Wisconsin Department 522 




























—NEW—SENSATIONAL— 
SNAPS open by preeeines GAS TANK LOCK 


spe a button on our dash. Close the cap 
Fully guaranteed. A MONEY MAKER for Agents 
and et Write ‘tame diately for exclusive distributorehio proposition. 


Serr itory rein fast 
SNAP-U AS C _DEPT. KK, ASHLAND, 


“a RETIRE IN 15 YEARS 


You can retire at age 55, 60, 65 or 70 on an income of $10 to $200 a 









nonth. Yet you don't have to be rich—over 38,000 people use our 

simple Retirement Income Plan. Send for important free booklet. 
} 

Phoenix Mutual Life Insurance Co., 350 Elm Ave., 


WORKERS 
Tore iL “3! / 


HAROLD HUNT’S latest edition 1939 
catalog. Nothing like it ever before pub- 
lished — 136 pages — new designs, new 
leas for experts; also special instructions 
for beginners. AND—-LISTS OF ASTON- 
ISHING BARGAINS in all kinds of wood- 
workers’ supplies. Get this book! ONLY 10c! 
CRAFTSMAN WOOD SERVICE CO. 

2728 S. Mary Street 


PRACTICAL MAGNIFIERS 
New type magnifier with swivel joints. Six sizes—114” 
lia. to 5” dia. lens. Prices, 50c to $10. Send for FREE 
atalog of these attractive, well-built instruments. 


Hartford, Conn 










Chicago, Ill. 





MAG-NI-LINE PRODUCTS, 
Dept. , 3456 E. _Jefferson, 


eee ane 


$s Best Lin 
of TRAILER” AXLES, HITCHES and PARTS 
Send only 50c¢ Today for complete new house 
trailer working blue prints 
WRITE FOR FREE LITERATURE 
HAMMER BLOW TOOL COMPANY, Dept. D-5, Wausau, Wis. 


) Print YourOwn = | 

















Cards, Stationery, Advertising, 
labels, paper, circulars, tags, etc. 
Save money and time. Sold direct 
from factory only. Junior Outfit 
‘ap ) ~~ Senior Outfits $17 and 
a ... Do popular raised printinglike 
engraving with any ofour presses. 
Print for Others, Big Profits. 
Pays for itself in a short time. 
Easy rules sent. Write for free 
catalog of outfits and all details. 


Kelsey Presses, E-33, Meriden, Conn. 


le RESULTS 
WITH GLUE” 


Send post card for booklet, “Better Re- 
. sults with Glue,” containing many useful 
hints about mending, model making and 
home workshop jobs. Address: McCormick 
Sales Co., 404 Light St., Baltimore, Md. 


at hardware, drug and 10c stores; 
also in cans from ',-pint tol gallon 


vour GRANDFATHER CLOCK 


© Simple Sensible Red-i-Kut way as thousands have—SAVE HALF. 
ME brings PLANS and sixty picture “‘HOW’’ Book written by our en- 








eer pricing many fine brass weight Westminster, tube chime, elec- 
movements showing nine beautiful colonial grandfather cases. 
“UVEMPEL CHIME CLOCK CO., 


Bidg. A-8, Guttenberg, ltowa. 












VELL as 
he youu 


Get the THRILL of building it yourself! There’s 
a lot of he-man thrill in a short-wave radio of 
your own. But the biggest thrill is putting this 
magic Voice-of-the-World together YOURSELF. 
Our new FREE radio catalog No. 76 features a 
wide selection of Build-it-Yourself kits and items 
designed to make that thrill come true. But that’s 
not all. This big 188 page book also contains 
thousands of other items—tubes, accessories— 
everything you need in radio. And at real money- 
saving prices. Don’t miss it! 

WORLD'S FINEST RADIO 

CATALOG FREE! 

Why wait? Begin now to save on everything you 
need in radio. This catalog points the way. Mail 
the coupon for your FREE copy at once. 


N.Y. 6 CHICAGO, Hu. e ATLANTA, GA. 


ey he gp avenue PRACHTANE ¢' 
e BRONX. | NEY @ 1. @ NEWARK. M. we 2am 


Ger The 
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MASS. ; 
: AG yteebas s¥aser ee me 


LAFAYETTE RADIO CORPORATION 
DEPT. 9E9 - 100 SIXTH AVE., NEW YORK, N. Y. a 


TB PASTE COUPON ON PENNY POSTCARD | 
EASY TO BUILD kayaks 


OUTBOARDS 


Largest Selection— Factory 
built or Complete Cut-to-fit 
assembly kits with detailed 
blue prints and in- 
New round bottom—Safer 
Built to last—Paddles in- 













structions. 
and Faster. 
cluded. Send 10c postage for big new 
catalog. 


KAYAK BOAT CO. 


152 East 129th St., 
CARRIES 250 
POUND 
LOAD 








New York bane 









AUTO-GLIDE 


NOW! Take the whole family 100 
miles for 50c! Go Anyplace! 
Spend Less! Comfortable fam- 
ily roadster, great for picnics, 
outings! Ideal for deliveries, 
too. Increases store business, 
reduces cost nearly half! Side- 









NEW Kar on or off in five min 
3-WHEEL Heavy steel trunk, removable 
DELIVERY cover and seat. Lock. Lively 11% or 


H.P. Cushman engine has pick-up, 
speed, power to spare! Zips up steep 
hills ost rugged machine built. Electric welc 
ed all-steel frame. Rides, handles like auto. Biz 
brake stops machine on a dime. 2-speed trans 
mission. Clutch( most models) . Balloon tires. Soft, 
springy cushion seat. Windshields available. 

5 HANDSOME MODELS FOR ALL PURPOSES! 

Standard and De Luxe 2-wheel AUTO-GLIDE for 

opert business, school. Kari-Pac and Glide-Kar 
ft) for deliveries. 


Ww we | T E 1 or ask dealer for illustrated book - 


* let, full details, low prices, NOW 
LERS: Write for special offer, facts about rental profits! 


THE CUSHMAN MOTOR WORKS, Dept. K-5 Lincoln, Nebr. 


MODEL 


Make deliv- 
eriesforless! 
400 Ib. cap’y. 
Greater economy, safety, 
beauty, convenience. 
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It’s time right now to clean out your car 
radiator. Clean out anti-freeze, rust, scale 
and lime deposits all in one simple opera- 
tion. Pour 10c worth of Sani-Flush in the 
radiator (25c for the largest trucks and 
tractors). Run the engine. Drain. Flush. 
Refill with clean water. The job is well 
done. Follow directions on the can. 

If you prefer, ask your garage or service 
station to use Sani-Flush in your radiator 
to clean it out. Motors run cooler. Power 
is saved. You may save expensive repairs. 
Sani-Flush cannot injure motor or fittings. 
You'll find Sani-Flush in most bathrooms 
for cleaning toilets. Sold by grocery, drug, 
hardware, and five-and-ten-cent stores. 25c 
and 10c sizes. The Hygienic Products Com- 
pany, Canton, Ohio. 


Sani-Flushg? 


correctly designec , correct speeds, genuine 
high torque dri! motors. Smal!, handy, power- 
ful; 1000 RPM—drill handles to 1/4’’ in steel 
ie cast handle and gear housing, 
$7.95. Grinder operates at 20,000 
RPM ‘high speed is essential for / 
good grinding) with colle for 
1/8’’ and 3/32”’ arbors, $5.95. No 
250 KIT, both drill and grinder 
with 5 accessories in steel carry 
ing case $14.95. Complete line of ac 
cessories and drill press stand. Write 
for Circular. Deaters Write. 
SPEEDWAY MFG. Co. 
1824 S. S2nd Ave., Cicero, Illinois 


Please mention PopuLAR SCIENCE MONTHLY when writing to advertisers. 





Mystery Island 


(Continued from page 75) 


French Revolution had occurred only a few 
years before 1795, when the three boys from 
the mainland of Nova Scotia had made their 
discovery of the sawed-off limb and the 
sunken spot in the sod on Oak Island. 
History records that when Louis XVI and 
Marie Antoinette fled from Paris, they took 
the fabulously valuable crown jewels with 
them. At Varennes, where the royal fugitives 
were captured, a lady-in-waiting is said to 
have escaped. She is believed to have been 
carrying the jewels at the time. Later, she 
is reported to have been traced to Louisburg, 
Nova Scotia. This frontier city, a refuge for 
exiled French nobility and known at the time 
as “the Paris of the western world,” was 
within easy reach of Oak Island. 

Since the days of the French Revolution, 
nothing has ever been heard of the gems of 
Louis and Marie Antoinette. The fact that 
no record exists of any of these jewels having 
appeared strengthens the belief that they 
were secreted some place where they have 
remained safely hidden to this day. Where? 
On Oak Island? Nobody knows. But it was 
on this supposition that the 1909 treasure 
hunters based their hopes. 

Other theories cover a broad range. In 
gathering material for this series of articles, 
I have talked to a number of men closely 
associated with various expeditions to the 
island. One was sure that Blackbeard the 
pirate had buried his loot on the island. 
Another was equally positive that Captain 
Kidd himself had ranged up along the eastern 
coast of North America in the Adventure, 
and had sailed into the maze of Mahone Bay 
to cache treasure beneath the curious elmlike 
oaks of one of the islands. 

Charies B. Driscoll, noted authority on 
pirates and buried treasure, advances a far 
different theory in his book, ‘Doubloons.” 
He believes that the money pit and its 
mysterious sea-water tunnel were made by 
early Norsemen who crossed the Atlantic in 
their Viking ships long before the coming 
of Columbus. 

Whatever the true answer, the 1909 com- 
pany left the island with the question as 
shrouded as ever in mystery. Early in the 
fall, the expedition packed up its diving ap- 
paratus and its machinery and sailed for 
New York. Once again, the enigma of the 
island had withstood assault. 

Nearly two decades passed. Then, on May 
8, 1928, the New York “Times” published a 
feature article on the mysterious money pit 
of Mahone Bay. Twenty-five miles west of 

(Continued on page 236) 
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@ Every fisherman 
will want this book! Written by Cal 
Johnson, noted angler, Tells tried 
ways, methods of _— fishing ha | 
bass, wall-eyes, other fish. How, wh en 
to cast or troll after dark. Froging. 72 
pages of night fishing thrills. Shows 
the Powerlite and other Delta electric 
lanterns. Write for this book. Free! 
DELTA ELECTRIC COMPANY 
OW. 33rd St. Marion, Indiana 








BUILD IT YOURSELF 


and have an 


Electric Outboard Motor 


this summer. Enjoy the double pleasure of making 
and using it. All you need to start with is an old 
auto generator; we'll show you how to do the rest. 
A dime brings you complete plans and a valuable 
catalog. The finished job is Easy to Operate, 
Clean, Silent, Lightweight, and will run for 8 to 
12 hours on a 6-volt battery. Its variable speed 
control makes it fine for fishing and trolling. Send 
us your dime and get started right away. 








LEJAY re. SO, 205S aly Bide. 
STORM KING KAYAKS & BOATS 


Build your own Kayak 
Outboard—Duck or Row- 
boat from our cut-to-fit 
sets or buy them ready 
made from us. Send 10 
cents in coin for illus- 
trated folder. Dime will 
be returned with order 
sent to 

STORM -KING-KAYAK & BOAT 
CO., BETHEL, CONN., DEPT. S. 


” Dp 

New ~Champion’ Race Car Model Kit 
le soduc fea mB Malcolm Campbell's famous 
’aL UERIRD ’ lo 2’ wheels. Colored Blue with 
alecksens trim. Bla ma Getails. Kit is complete all parts 
materials ready to shape _~ assemble. Oc 

Accurate full size plans. Pos 
Circular of other “CHAMPION MODEL KiTS FREE. 
NORTHERN | AIRCRAFT PS 3, | Manitowoc, Wis. 


GERSTNER TOOL CHESTS 


appeal to all good machinists and toolmakers. 


Free Catalog 
GERSTNER TOOL CHESTS 
539 Columbia St. Dayton, Ohio 


Eliminate Ford Brake Troubles - 


ir Ford car is listed in the so-called lower price class but has 
e brake lining area and larger drums than the others: in 
t, aS much or more brake area than all but the higher priced 
You can have safe, sure, unfailing mechanical brakes! In- 
Stall easily —— our SIMPLEX FLOATING 
EDGES to center the shoes for me- 
eanteal assurance with hydraulic 
performance. A set of four, one for 
each wheel, all for $1.75. All models 

1928-38. Send — circular, 

SIMPLEX WEDGE EXCHANGE 

ept. P.S.-5, 615 Jefferson Street 











Ottawa, Illinois 





BEAUTIFUL —-PLASTIC — CABINETS 


Midget radio fits your pocket or Fae Weighs only 
40zs. Smaller than cigarette pac a e! Receives sta- 
tions with clear natural tone. NO CRYSTALS to ad- 

just— i UPKEEP—only one moving part. ‘‘ AUDIO 
?7HON iv -. superior erformance. ENTIRE ELY 
NEW NPATENT N. Has enclosed geared 
luminous dial oy +. tuning. Many owners re- 

port amazing reception and distance. 
ONE YEAR GUARANTEE 

»mplete ready tolisten with instructions for use in homes, offices, hotels, boats, 
etc. TAKES ONLY A SECOND TO CONNECT—NO ELECTRICITY NEEDED! 
—> 2 NO Mont Pay postman only $2.99 plus postage on arrival or send $2.99 
h) and yours will be sent complete postpaid. A most unusual value. 


R Now! “MIDGET RADIO CO., Dept. PS-S, Kearney, Nebr. 
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KING 


KING) 


From Any Electric Light Socket 


of homes, stores and offices ev- 
eryWhere need SPEED KING—the new, 
amazing Water Heater — that heats water 
boiling hot so fast it takes your breath away. 
No muss! No waste of time or fuel! Justa 
simple *‘plug-in’’ at any 110-volt light socket 
—and presto... just the amount of hot water 
you need for the bath, for shaving, for dish- 
washing. CHEAPER because you don’t have to 
heat a when you need only a few quarts. 
FAS TER R because the intense electric heat 
goes directly into the water. Sells fast on a 


60-SECOND 
Demonstration 
tration. Small in size —fits 


f »s Housewives 
the pocket,easy to carry. Anyone can afford it. {maze 5 Mt 


SAMPLES for AGENTS 
I Maigecionofinespeedywaterheatns JUSL SEND 
fr “~NAME-~ 


osteard will do— 
WRITE r name and i 





invention. Write quick—a 
actual Sample SPEED KING for demonstra: 

actual Sample or demonstra- 

tion. Youcan make plenty of cashasmy agent. 5 adress In the marain. I 
HURRY! Big season starting now. SPEED | or send penny postcard 
KING solves the hot water Pa when fur- to Dept, 146. 

naces shut down. Act quick and I’!] show you 

how to make the fastest money of your life. 


Send No Money! —Just your name. 


NU-WAY MFG. COMPANY 1 


Dept. 135 Walnut Bidg., DES MOINES, IOWA 


BIG NEWS FO MODELBUILDERS & 


HOMECRAFTSMEN 
in values and prices featured in big No. 


6 C-D Handbook Cata- 
log—now ready! Bargains galore. 





Thousands of items—includ- 
ing 135 world-famous C-D flying model airplanes. Also O, CD, 
OO and HO gage model RR equipment, and toy trains at 20c up. 
Gas model airplanes, and engines; hand tools, ship kits. Every- 
thing in supplies. Microscopes, cameras, etc. Nothing else like 
it. Edition limited, act at once. i ad copy is ready— : 10° 
both catalogs for 20c. 
Cleveland Model & Supply Co., ine. 


rush us your name, address and only...... 
Also Catalog No. 7 (exclusively HO RR gage) “J0c. 
4508-C32 Lorain Ave. leveland, Ohio 





“= A 
RIOUS ¢ Grscoveny 


the wasting Gas!—trim  & gasbills 
—get more yer gulcker pckup— faster accel- 
Gareel AUTO OWN everywhere praise 
VACU-MATIC! Proven so efficient, it is guaran- 
teed to satisfy, or the trial costs you nothing. 


Automatic Supercharge Principle 
Vacu-matic is entirely diferent! It operates on 
the supercharge principle by automatically add- 
inga charge of extraoxygen, drawn free from the 
outer air into the heart of the gas mixture. It is 
the correct time, o ong pe | the moter to sg 
e correc me, opening and ciosin 3 rr 
a asingle unit, ip to 30%, on gas an . arith better taster eontesmanes. 


ad sealed at . 

the fac Easil nd 

quichiyinctahedbyeny- kth, 
one in a few minutes, 


FOR INTRODUCING. Here’s a splendid opportunity Yours unusual sales 

and profits. Every car, truck, tractor owner a prospect. Send name and 

address now for big money making offer and how you can get yours Free. 
Vacu-matic Co., 7617-438 W. State Street, Wauwatosa,Wis. 


FITS ALL CARS 


Constroctedof six parte 
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BAUSCH & LOMB 
420-POWER 


MICROSCOPE 


= 19 °° 


The addition of two extra 
objective lenses to the 
Bausch & Lomb New Gem 
Microscoperaisesits power 
to 420 diameters. Regular 
New Gem, 72 to 150 
power, complete with in- 
struction book, $14.50. 
Additional objectives, with 
nn ie te Experi- 

ments $2.50 
each. 


SEND FOR FREE FOLDER 


24- page booklet tells of the fascination of microscopy 
as a hobby, describes Bausch & Lomb microscope 
equipment for the amateur. 


BAUSCH & LOMB 


296 BAUSCH STREET ROCHESTER, N. Y. 


60 POWER TELESCOPE... $219 


VARIABLE EYEPIECE 20X—40xX—60X 
i] E Ww! Three telescopes in one. 3 different magnifications. 
20 power for ultra-bright images with 40 and 60 power for 
extra long range. Guaranteed to bring distant objects, 
people, sports events, ships, moon, stars, 
etc., 60 times as 
close. 








Most powerful made for 
anywhere near the money. Closes to less 
than a foot in length. Multiple lens system. 30 mm. objective lens. 5 
sections. Directions included for using as a compound 4 lens mic "FORCOpE. American 
made a romp shipment guaranteed. We Py Bs or Oa Onl fl 
NSCOPE CO., Dept. 65, St., New 


» N.Y. 
M YS TERY CONTROL weevzxoxr 
wesere Player 
New invention. Plays phe ynograph records better. No wire . « no connections, 
Mystery control for record player plays records through any radio. Better tone, 
greater vo tome. Connec = to and improves any record player. Get the best out o of 
i ur records. Make »s your player portable because you need no wires to any radio. 
etails free. Money back guarantee. Ofder today, postpaid $4.95 
Phono-Radio Inventions Do Upper Montclair, N. J. 








® Bring distant scenes close up in a jiffy. And for clear seeing be 
sure your telescope is an optically fine world-famous Wollensak, 
with money-back guarantee. 8-power (illustrated, wonderful value 
at $3.75) to 45-power ($47.50); at stores, or direct, postpaid (or 
c.0.D.) @ WRITE FOR FREE BOOK! 


Wollensak Optical Co., 651 Hudson Ave., Rochester, New York 


WOES NIK 
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Mystery Island 


(Continued from page 234) 


New York, an engineer, looking over his 
Sunday paper, noticed the article. As he 
read on, he became fascinated with the 
century-and-a-quarter-old riddle of Oak Is- 
land. The story of his subsequent activity, of 
his 6,000-mile search for clews, of his recent 
amazing discovery, and of his plans for rais- 
ing the treasure, all will be told for the first 
time in the final installment of this series 
appearing in the June issue of POPULAR 
SCIENCE MONTHLY. 


Snail’s Too! Kit Shown 
by Your Microscope 


(Continued from page 197) 


the balsam hardens, to spread the tongue 
more uniformly. You can make a simple 
clamp from springy wire to do this; or set 
small lead weights on the cover glass while 
the slide lies on a Lorizontal surface. 

The lingual ribbon, you will find by exam- 
ining with your microscope at magnifications 
ranging from the lowest power up to several 
hundred, consists of a series of teeth set in 
rows. The sizes, shapes, and arrangement of 
these teeth vary widely, but are always beau- 
tiful. In Limnaea stagnalis, for instance, they 
are arranged in geometrical rows more beau- 
tifully than any human hand could do the 
trick, and are as uniform as the teeth on any 
man-made file. 

The lingual ribbon of a snail is used exact- 
ly like a file or rasp to grind into small par- 
ticles the food, such as leafy tissue, which the 
jaws scrape into the mouth. Some ocean- 
going snails use their rasplike tongues to cut 
holes through the shells of other animals. 
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Question Bee 


How did you fare in the Question Bee on 
page 134? In the list below, letters indicate 
the correct answers to the numbered ques- 
tions. Check your list against it and give 
yourself five points for every one you got 
right. A total score of 75 to 85 points is 
good; 90 or better is excellent. 

1. b = - 9: c 13. 17 
2. b . < 10. c 14. 18. 
3. ¢c .< 11. d 15. 19. 
4.a b 12. b 16. 20 
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Only 15¢ ADay 


Puts This All-Purpose 


ELECTRIC ARC WELDER 
IN YOUR SHOP 


TEN-DAY TRIAL 
Guaranteed: 10 Months To Pay 


Now, it is EASY for every inventor, laboratory, home 
workshop owner, garage, repair shop, and factory to af- 
ford a complete welding service for manufacturing, maintenance. 
experimental, or repair work. Full size, heavy-duty Aladdin 
Electric Arc Welder—yours for only 15c a day! Highly efficient. 
Welds all weldable metals and alloys. Handles everything from 
fenders and light sheet metal to motor blocks and heavy castings. 
Also fine for soldering and brazing. 
yor ON 110 OR 220- VOLT A. C. Simply lug into 110 or 220-volt, 60-cycle 
. C. electric outlet. Costs qaly few pennies an hour to porate. Anyone can use 
one Comes complete with helmet electrode holder, welding rods, full instruc- 
tions, etc. Nothing else to buy. Fully guarantee 
WRITE FOR 15c A DAY PLAN. Stop throwing away profits! Do your own weld- 
ing. Get sensational facts. Write today! 
COMMONWEALTH MFG. CORP. 
4208 Davis Lane, Cincinnati, O. o. 











Dept. X-54 





FOSTCARD will 

YOU many 
Cook! 
$375 worth of 


FIRECRACKERS 


DOLLARS 
FREE! 


CATALOG 


LOWEST PRICESon 
“America’s Best’’ 


Save 


100 Fort McHenry 


SALUTES 


with every order 
of $1.00 or more! 


Your dollar buys TWO DOLLARS worth at 


BALTIMORE FIREWORKS ¢: 


6900 EASTERN AVE: BALTIMORE MARYLAND 





Send 25c for this Big Book Today 


Over 100 pages! sqalousl Ce Printed and I!lustrated! Trailer Sug- 
sestions and Ideas galore! Catalogshows America. greatestlineof 
Tr er Parts and Equipment at oom est price everything from 
wheels to top. Rush 25c ‘om? Satisfaction genital guaisntged| 
TRAILER slippty CO. 5i0-B Fulton St wis. 


| — BUILD IT YOURSELF 


The Jim Dandy Cabin Cruiser 
The Trailer that has everything. ! 


Cc ieeey | Roomy 
pasy to build in any size write my simplifies Plans and 


Instructions—Price $1.00. Rush dollar bill today to 


JIM DANDY Box 360-B WAUSAU, WIS. 
MACHINE one y 4 95 
4 real business machine. Guaranteed ac- 
urate. Easy to operate. Saves time and 
eliminates errors. Pays for itself. Ideal for 
store, shop, home. Sturdy all-metal mech- 
inism. Beautiful walnut finished cabinet. 
Pay postman $4.95 plus postage when de- 


ivered, or send $4.95 with order and we© 
ship prepaid. Order now! 


KEL-SAN MFG. “SAN MFG. CO., _Dept. | 155, DAYTON, OHIO 


MYSTERIOUS DEVICE WET NC sR2zes 
eer WELDS 





SOLDERS 


Now, an electric welding, Sonatas and solderin 

Torch, complete with power unit, goggles an 
eupplic 8. Works INSTANTLY off any light 
socket. Does a thousand and one repair jobs 

at amazingly LOW COST on aluminum, iron, 
steel and other metals. Indispensable for 
Auto, Body and Fender Repairs, and home 
4 repairs—shop, factory, farm, engineer, jani- 
m)tor, sheet metal, radio and bicycle repairs. 
Anyone ean handle without previous experi- 

& ence with our sim- 

o ple, instructions. 10-DA\ -DAY HOME TRIAL 
at once for S nt - 
fer. Try 3in1l Bloctric Torch ta yt wate 


et one free by helping to introd ples ELE aes 
TORCH CO., 2613-04 Michigan Aves 














x B HOME 
MAKE BIG MONEY 4c ue 


AMAZING NEW oe ° 


NO TANKS, LIQUIDS. GENERATORS G 
DOES SAME WORK AS BIG OUTFITS 5 
ae 


Zi Sensational nowel Marvelous new 
invention actually electroplates 
with electric brush. As onay as STARTS 
painting. Deposits heavy layer of 
1 actual metal—gold,silver,nickel, SUSINESS 
oe copper, etc.—by electrolysis. Does 
same beautiful, PERMANENT workas big, 
BY costly tank outfits. Non-liquid. Anyone can 
hy | use from dry cells, storage battery or house- 
hold current. Complete outidt weighs only 3 
lbs.—take it anywhere—ready for instant use. 


x PLATE THOUSANDS OF ARTICLES 
<ISPARKLING NEW WITH STROKE or BRUSH 





“BIG EARNINGS REPORTED IN SHORT TIME 


Amazing low priceand magie-like demonstration 

Ny brings you thousands of orders for plating from 

Al garages, radio shops, bicycle shops, machine 

m™ shops, home work shops, factories, offices, jani- 
tors, doctors, dentists, jewelers and farme' 
homes, stores, etc.—with big profits for you 

4 Schedule of plating charges furnished; also re- 

ree. big money users are ene, with the 

ARNER NU-WAY ELECTROPLATER. 


FREE SAMPLE PROVES ALL CLAIMS 


Aesig) Send today for amazing pr rofit details with this 
WS revolutionary ENS A ig invention. FREE 
SAMPLE & BIG MONEY-MAKING PLAN. 





Get started in a profitable business of your own. 

Full or spare time. Bethe WARNER NU-WAY 

ELECTROPLATERIN YOUR TOWN.Simply 
1 post card with your address. 


Co., Dept. K-2 
Chicago, tt. 








cs ie 00 


$2. vested ; 
is coupot 


2142- a’ No. Racine Ave. 
Chicago, Illinois 


Verti-flex antennas 





rti-flex Division | 


Please send me 


re 
Address 


————— 








A FOLEY Automatic Saw Filer files 
hand, circular and band saws better than 
the best hand filer. Cash busine pss, no 
canvassing, no eyestrain. No experience 
needed. Louis P. Wadowick, Ohio, says, 

‘Il have filed 764 saws in spare time and have 
earned $850.00 in carpenter bein due directly 
to my saw filing contacts Send coupon for 
FREE PLAN, no obligation. 


FOLEY MFG. CO., ininnc.porte, Maks: 
Send Free Plan on Saw Filing business. 


Address 
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+ Baseball Centennial edition of the Famous Slug 
wkis n 2 peddalt Contains battins smveraamer the 19: 
ds of Big League players and what they t t 
it their Louisville Sluggers olives 
ide erything you'll war 
N. w ready at your dealer's 








Famous BOUCHER SAILING MODEL YACHTS 


HALFMOON 21” Long x 37” High ...$4.00 p.p. 

INTERNATIONAL STAR 28” Long x47 High $5.50 p.p 

Complete 2 BIG CATALOGS sent for 25c. Send today! 
(Dept. PS-5) 


BOUCHER 126 LaFayette St., New York 














HEAVY BODY 
3-IN-ONE KEEPS 
ELECTRIC MOTORS 
ON-THE-RUN/ 


RIGHT for electric 
refrigerators and 
washing machines, 

too! Gives electric 
tools lon ry life. 

LUBRICATES, 
CLEANS, PRE- 
VENTS RUST. 

At Hardware, 


Drug, Grocery, 
10¢ Stores. 


e mention PopULAR SCIENCE MONTHLY % 
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Chemistry of Fuels 


Seen in Easy Tests 
(Continued from page 203) 


Above all, the height of the flame and the 
length of time that it burns must be the 
same. To judge the amount of sulphur burned, 
the professional chemist will weigh the pre- 
cipitate of barium carbonate upon an ex- 
tremely delicate analytical balance, while you 
can make only a rough estimate by observing 
the relative opaqueness of the solution. There- 
fore this experiment is not intended to serve 
as a test of high precision in a home labora- 
tory, but, rather, to give you an interesting 
insight into the way that professional tests 
of the kind are actually made. 

It is interesting to note that the coke you 
made in your miniature gas works, described 
at the beginning of this article, is still a use- 
ful product. You made it much the same 
way it is made commercially in large quanti- 
ties as a fuel. Remember that your “oven” 
was air-tight, preventing oxygen in the air 
from combining with the heated combustible. 
Then you removed the heat and allowed the 
coke—almost pure carbon—to cool. As coke, 
it now needs only the presence of oxygen in 
the air and the administration of flame to ig- 
nite it in a furnace or a fireplace. 


Radium from the Ocean Floor 


(Continued from page 54) 


dwindling supply of the essential metals mined 
on land. One expert estimates that nearly all 
known commercial deposits of copper and a 
number of other “‘base”’ metals will be exhaust- 
ed in 100 years, and most of them in less than 
half that time. Another authority points out 
that, except for oil, no major source of min- 
erals has been discovered in Europe since 1850 
nor in the United States since 1910. As exist- 
ing deposits run out, prospectors will have to 
scratch the earth’s crust for lower and lower 
grades of ore. Just to mention one item, they 
will have a hard time finding enough tin for 
the staggering total of 12,000,000,000 tin cans 
that Americans alone use annually. But the 
bottom of the ocean, Dr. Piggot’s experiments 
suggest, may hold incalculable stores of need- 
ed metals—enough to last for centuries to 
come. 

Moreover—an interesting side light from the 
viewpoint of international politics—these de- 
posits beneath the high seas will be the prop- 
erty of no particular nation. They will be free 
to all, the “haves” and the “have nots” alike, 
and “marine mining’ may some day be a 
strong factor in keeping the world at peace. 
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sp, Tests Everything Electrical 
aie—\ From 100 to 550 Volts APPLIANCES 


A real necessity for electri- 
cians and home because it has 
1001 uses. Equipped with a 
Neon light which tells instantly 
where trouble lies in electric 
circuits, fuses, cut-outs, motors, 
radios, all kinds of electric ap- 
pliances, ete. Tells A.C. from 
».C. Far superior to ordinary 
clumsy test bulb. Fountain pen 
size with clip for carrying in vest 
pocket. Lifetime guarantee. 


PATENTED FUSES 


L. S. BRACH MFG. CORP. 
‘cme Ei) 53 Dickerson St., Newark, N. J. 


MOTORS 














Laboratory Apparatus and Glassware 
Send 3¢ for Catalog CP1 


Dept. M25 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 


CHEMISTRY 
BOOK 


g valuable handbook—FREE—listing thousands of ey yg ap- 
ratus, microscopes, and laboratory supplies. Items as lowas c om - 
ete chemicals and supplies for chemis try article > this ye of 
pular Science. Write for book and special offer. Send 3c for postage 


KEMKIT SCIENTIFIC CORP. 
397F Bridge St. Brooklyn, N. Y. 











Laboratory Supplies 
Apparatus-Chemicals 
Scientific Books-Telescopes 
Microscopes-Biological Needs 


Save Money! Buy direct. Send Now. It’s FREE. 
Full of Bargains & valuable information. 


1.1. WINN MFG. CO.,Dept. 105, 124 W. 23 St., N.Y. 








Large stock, immediate delivery. Windows, as- 
semblies, c oup! ers, undercarriages, refrigerator 8. 
Moderate prices. 40 page illustrated catalog, 10c. 
Marvel Trailer Parts Co ’ 
19035 Celestine Ave., Detroit, Mich. 





We paid M.M. $1174 for exceptional cellar crop 
Snow-King mushrooms! We furnish materials; buy 
all crops. Big FREE picture book tells if your cellar, shed, 
barn suitable. Est. 1908. Write today. 


United Co. 3848 Lincoin Ave. Dept.341 Chicago 





Lucky Tiger Ointment is Antiseptic when 
In proper bandage for Minor Cuts, Scrath- 
eésand Wounds. Also made to quickly re- 
liev- itching of Rectal Irritations—To cor- 
re xternally caused Pimples, Insect 

Bit’s and allay burning of Fire and 
Sunburns. Thousands of families 


tre never without LuckyTiger Oint- ty 

me Drugzgists, barbers,10¢stores. 

FRE — 25¢ Trial Tube if you — wall. 
send 6¢ in stamps to pay packing and postage. 


LUCKY TIGER MFG. CO., Dept. 30, Kansas City, Mo. 


MAY, 1939 





MAKE THIS BEAUTIFUL STATUE 


and HUNDREDS OF OTHER 
FAST SELLING NOVELTIES. 


STEWART’S RUB-ER-SPRA 


is the ideal mold making material. You 
spray or brush it over your model and it 
transforms like magic to live rubber giv- 
ing you a perfect rubber mold. 


No Experience Necessary 


With your rubber molds you can manu- 

facture fast-selling novelties at a tremen- 

dous profit. We give you complete in- 

structions. You can make big money in 

es wore Illustrated 32-Page Book Ex- 

plaining Composition Novelty 
anufacture 


ony 10c 


STEWART’S STUDIO 
2927 Wilcox St. Dept. P-39 Chicago, tli. 


SENSATIONAL! 


NEW LIQUID PLASTIC 


Opens up an entirely new and very profitable field to the home 
manufacturer. Make costume jewelry, chessmen, advertising nov- 
elties, etc. it in your own home. No experience or expen- 
sive equipment needed. Simply pour new liquid plastic in rub- 
ber, plaster or metal mold. It sets in about 20 minutes at low 
temperature, transforming into a beautiful solid plastic. Tough, 
resilient, non-inflammable. 


GET STARTED IMMEDIATELY 


You can doa big. production business. You can make big money 
right from the start. — — t delay. a the first in your 
vicinity to offer costume sIry, novelties, etc., made of ‘this 
amazing new plastic. Order. “our complete special price plastic 
COMPLETE PLASTIC KIT 
(Everything you need to get started) 
Mail Your Order Today! 


STEWART’S STUDIO 2927 WILCOX ST. 
Dept. S-39 Chicago, Ilinois 


FLAME-GUN Destroys Weeds ) 


Does Work of 4 Men . 


Hauck Kerosene Flame-Gun—2000° F. controlled heat— 
quickly, easily, economically destroys weeds (seeds and 
all), brush, other objectionable growths. Keeps roadways, 
fences, irrigation ditches, orchards, etc., clean. Hundred 
and one uses. Inexpensive—Safe—Easy to use. 
Pays for itself in time and money saved. 10 day 
Free Trial. Write for Free booklet and 

special introductory price. 


DRUM your way YOUR WAY TO To Sf. 


FAME anp 
FORTUNE. 


Bill Gladstone (pictured 
above) of the famous 
Radio City Music Hall 


did it...so did Jack Waltzer...and Bernic 
Mattinson with Horace Heidt—all of them, 
and scores of other stars using famous 
GRETSCH DRUMS. Today they are 
among the ‘‘ace’”’ drummers of America, all 
making big money in famous orchestras. 
You, too, can become a top-flight drummer. 
IT’S EASY...IT’S FUN! But start with 
a real drum, a GRETSCH DRUM, made 
by the oldest drum house in the country. 
HOW TO START: We will send you ABSO- 
LUTELY FREE a new DRUM CATALOGUE 
showing many different models of these famous 
instruments. Just write on a penny tcard: 
“Send me your new DRUM CATAL OG E,”’ sign 
your name and address and mail to Dept. psso 


The FRED. GRETSCH Mfg. Co. 


Musical Instrument Makers Since 1883 








60 BROADWAY, BROOKLYN, N. Y. 
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Headache 
Sour Stomach 
Muscular Fatigue 
Colds and Everyday 
Aches and Pains 


@ A sparkling glass of Alka-Seltzer, should be your 
first glass of defense against the pain, misery and 
discomfort of common everyday aches and pains. 


Too much rich food—too much work or pleas- 
ure— too much eating, drinking or smoking—these 
are the common excesses that cause TOO MUCH 
ACID, and EXCESS ACID usually goes hand in 
hand with Headaches, Acid Stomach, Distress of 
Colds and Muscular Aches and Pains. If your wise 
—you’ll alkalize. Take a sparkling glass of Alka- 
Seltzer. It’s a pleasant, effervescent alkalizing 
solution and pain reliever. Alka-Seltzer was un- 
known seven years ago— today it is used by more 
than 20 million people. All druggists have Alka- 
Seltzer in 30 and 60 cent size packages. 


AlLkalhire wrth 
Alka-Seltzer 














NEY Cones pRoDUCTS 


NEW, low cost, patent method makes Color-glazed con- 

crete pottery without molds. No experience needed. Use 

only sand, cement, cheap materials, Make glazed tiles, walis, 

graves stones, etc. Send 10e TODAY f« or boc »klet, colorplate, 
st data de etails . Descriptive fe vider Free 


warionns | POoTrEntss COMPAN 4 
Room 7A Minneapolis, Minn, 























mention POPULAR SCIENCE MONTHLY when writing to advertisers. 





World's Smallest Motors 


(Continued from page 93) 


so delicate that Arden must cut and drill to 
within 1/10,000 of an inch. He has an amaz- 
ing capacity for careful work and only one 
part of his little motor had to be remade. 

Fitted together—with the high-chrome 
molybdenum cylinder and piston, the dur- 
alumin crankcase, and the platinum-quartz 
spark plug all in place—this tiniest motor 
measures only one and one-sixth inches in 
height, five-eighths of an inch in depth, and 
seven-sixteenths of an inch in width. To 
protect it from damage, Arden carries it 
about in a spectacle case. The gasoline tank, 
looking like a metallic dewdrop, is approxi- 
mately three-tenths of an inch in diameter. 
It holds four drops of gasoline mixed with 
oil. Arden “fills ‘er up’ with a medicine 
dropper after the fuel has been strained 
through a triple filter paper to remove the 
last traces of solid matter. The jet through 
which the explosive fuel enters the cylinder 
is so small that a magnifying glass is re- 
quired to see it clearly. On one filling of the 
tank, the engine will run for four minutes, 
spinning the propeller 72,000 times. 

This Lilliputian engine is far from being 
a freak. By increasing all its dimensions in 
proportion, its scale drawings could be used 
as the basis for a full-size motor. Making 
tests with a cathode-ray oscillograph and 
other delicate scientific apparatus, Arden 
has discovered an astonishing fact. His 
midget is more efficient for each cubic inch 
of cylinder space than are the best two-cycle 
racing motor-boat engines of today. By re- 
ducing the strength of the various parts, 
Arden could have cut thirty percent from the 
weight of his tiny power plant. However, 
throughout his work, he has striven for 
scientific efficiency as well as minuteness. His 
products are more than oddity machines; 
they are strong, well-constructed power 
plants based on sound engineering practice. 
As a consequence, Arden has produced in- 
novations which can be applied to full-size 
engines as well. 

Today, he has gone far on the course he 
set for himself so many years ago in front 
of the booth at the sportsman’s show. His 
latest mechanical midget weighs less than 
1/250 as much as the Herring engine which 
started him on his labors. But, even now, he 
is planning another and tinier power plant, 
a semi-Diesel engine of radically new design. 
With this flyweight mechanism, Arden ex- 
pects to attain his ultimate goal. This is 4 
gasoline-driven airplane which will weigh, 
complete—motor, plane, and fuel—less than 
a single ounce! 
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START YOUR OWN SHOP 
with Light Power Tools 


Learn how you can build =p a prof- 
itable spare or full-time business 
in your own home. This new book 
“How to Make Money in Wood- 
working” is crammed with prac- 
tical tested ideas, plans, and sug- 
gestions. Tells you exactly what 
to make, how to make it and 

\ how to sell it. Describes pians 
that have worked for others. 
Woodworking, the new way, is 
light, pleasant, and profitable. 
Send only 10c and complete 
book will be mailed postpaid. 
Satisfaction guaranteed or 
money refunded. Write to 


DELTA MFG. CO. (Dept. BS39) 
600-634 E. Vienna Ave., Milwaukee, Wis. 





NON-SINKABLE e ECONOMICAL 
Newly developed construction used in60 models. 
Rowboats, outboards, sailboats, low priced in- 
board launches and a 50-lb. Dowmetal boat. Rub- 
ber cushioned—quiet performance. Save money, 
get better quality. No wood to caulk, leak or rot. 


Light, bouyant. Specials for resorts and liveries. 
en * FREE CATALOG... The Wi 
STAR METAL BOAT CO. BOX G GOSHEN, INDIANA {he Winner 





FRE 48-page book. Pictures. Useful hints 
on buying, using, saws, tools, files. 


Henry Disston & Sons, Inc., 510 Tacony, Phila. 
GRANDFATHER’S CLOCK, LOWER PRICED 


Our newest Offering, at an unheard of price for a faithful repro- 

duction of a real Grandfather's Clock. Scroll top, narrow waist, 

like picture. Shipped Knock Down. Cleverly designed. Eas 

te assemble. Others even cheaper. Plans 10c, Catalogue FR 
AMERICAN CHIME CLOCK CO. 

1646 Ruffner St. (Established 1877) Philadelphia, Pa. 











), \ 3 Speeds 
j Fwd. 


NEW $2.50 PRINTING PRESS 


Ingenious Rotary Press. Furnished complete with 


iding rubber type and equipment—at $2.50. 
rints pictures and several sizes of type. Fine for 


oys, small merchants, clubs, etc. Write 
SUPERIOR TYPE, 3936 Ravenswood, Chicago. 
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. and Reverse. Amazing money maker for farms, truck gardens, 
Runs 4 to 8 hrs. = orchards, nurseries, poultry ranches,country homes, 
galion etc. Plows, discs, harrows cultiv ates, mows 
lawns, cuts weeds. Runs belt machinery. 2 to8 
H. P. riding or walking types. Write for FREE 
CATALOG. Low Factory Prices and 10 day 

Trial Plan. Address Nearest Office. 
SHAW MFG. CO., 5705 Front St., Galesburg, Kens. 
130 PS West 42nd St., New York, W.¥.5812 PS Magnolia 
Ave., Chicago, Mll., 668 PS North 4th St., Columbus, 0. 


Air Tires or Stee! Wheels SHAVV ~-4.._ TRACTOR 


5 Complete Tools in 1 


for every real craftsman 


No. 50 Set (Patented)—handiest tool combina- 
tion ever dev . DRILL POINT GAUGE, 
CENTER y . BEVEL PROTRACTOR, 
TAP DRILL TABLE and 4’ RULE cleverly 
combined in one compact unit! Only our No. 
has these advantages: Straight Edge with no 
projecting partse—can be set level on any base or 

surface to measure or transfer angles! 
Pointer on Indicator head gives quick and direct reading on 
Protractor Scale. Intersection of blades forms sharp corner at 
vertex of angle when measuring outside bevels. Many other time 

and labor saving applications. 

STAINLESS STEEL—Complete in genuine LEATHER CASE 
only $1.00 Postpaid or C.0.D, plus postage—ORDER TODAY! 


JOHNSON RULE CO. 
565 W. Washington Ave., 
Chicago, U.S.A, 








IT'S EASY AS PIE 
TO MEND WALLS WITH 


Just mix with 
water..Rutland 
makes a perfect 
patch as lasting 
as the wall itself. 











(E FIRST WORD 
THE LAST WORD 


You have to use the Duro Hand 
Grinder before you fully realize 
its power and adaptability. It has 
broadened the field of usefulness 
for Hand Grinders and will do 
anything that has previously been 
done, better and faster. The 
workmanlike Accessories make it 
possible to do wonderful jobs of 
Routing, Shaping and Carving. 
The Power, Speed and Endurance 
make it a pleasure to do all types 
of free hand work. 

Use one and be convinced as thou- 
sands already have been con- 
vinced. Sent on 10 days money 
back trial. 


‘OURO METAL 
PRODUCTS CO. 


DEPT.H3.26S9N.KILDARE 


TTHITRTE EE 





MAY, 1939 Please mention PopuLar ScrENcE MONTHLY when writing to advertisers. 




















































4 LIONS WANTED 


M . A GENUINE EV/NRUODE 
= AT 
. EVERYMANS PRICE 


WEIGHS ONLY 
10 POUNDS— 


RUNS 10 HRS. ON 
A GALLON 





MMAR iam Al! Prices 
NOW SJ (jal Factory 
ONLY Jy 

Herc’s a smart and capable bun- 

dle of boat power that turns 

rowing toil into boating pleasure . . . puts more 
fish in fishing ... packs more fun into every hour 
on the water... at a price of only $34.50! In 
every ounce and every inch it’s a genuine Hooded 

Power Evinrude — offering the overshadowing 

advantages of famed Evinrude starting ease .. ~ 

Co-Pilot steering and finger-tip controls . . . 

underwater silencing and trouble-proof Centrifu- 

gal Pump Cooling — all with new low cost, new 

handiness, mew operating economy. Catalog free! 
WRITE FOR EVINRUDE AND ELTO CATALOGS 

Evinrude offers a motor to fit every boating need 

—9 models to choose from! Write today for Evin- 

rude and Elto catalogs, Boat 

_— Guide of Leading Builders, han- 

CRON TRS LGNTEST~ dy Boat-and-Motor Select- 
= “<< io iaF awit or — All free! Address 

AS == j;EVINRUDE MOTORS 

4130N. 27 St., Milwaukee, Wis. 


Evinrude Motors of Canada, 
Peterboro, Canada, 
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Gus Gives the Low-Down 


on Engine Varnish 
(Continued from page 140) 


wouldn’t start for me, but would start for 
Harry.” 

“The answer to that puzzle,’”’ Gus told him, 
“is that the engine cooled off for an hour or 
so between the time that you couldn’t start 
it and Harry did start it. If varnish makes 
an engine stick so badly that you can’t turn 
it over with your starter or even by towing 
the car with the clutch engaged, it’s usually 
after you’ve left the engine idling at the end 
of a drive. Why, I don’t know. That’s just 
the condition you had when you left your 
engine running while you went into your 
house. You got a break when that old tow 
rope of George Nelson’s parted. I’ve seen 
engines stuck so tight that something busted 
when you used enough force to turn them. 

“After an engine that has stopped that 
way has stood for an hour or so, you often 
can get it running without any trouble—and, 
again, no one seems to know exactly why. It 
may be that the varnish loses some of its 
stickiness when it has cooled, or perhaps the 
cooling of the engine results in contraction 
in some of the parts that increases their 
clearance. 

“Well, Jack, I'll get at your job first thing 
in the morning, and I think I’m safe in 
promising to have your car ready for you by 
this time tomorrow afternoon.” 

When Gus Wilson says “I think I’m safe in 
promising” a job, it’s as good as any man’s 
guarantee, so Simpson’s car was ready for 
him to drive away when he called for it the 
following afternoon. 

“I suppose that I’m in for plenty of grief 
with this bus, now that that darned varnish 
has started forming,” he gloomed. 

“No, I don’t think that you'll have any 
more serious trouble,’ Gus assured him. 
“But, if you don’t mind my saying so, you’ll 
have to put a little more thought into your 
driving than you usually do. As a general 
thing, it is only in an almost-new engine that 
enough varnish forms to cause. serious 
trouble. I managed to get your engine pretty- 
thoroughly cleaned out, but you’ll have to be 
on the lookout for warnings that varnish is 
forming again. If you notice any symptoms 
of sticking valves, bring the car in right 
away, so that I can clean them. Probably 
I'll have to do that at intervals until the 
clearance of the engine parts has been in- 
creased by wear.” 

“Somehow,” Simpson said, “I feel guilt) 
about this thing. I don’t know what I did 
that was wrong, but I must have done some- 
thing wrong. There (Continued on page 244 
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New 1/1000th-of-a-second 
Speed Camera Challenges 
World’s Finest! 


$25 All-American Made Model 
Competes With Most Expensive 
Foreign Makes! 


New York, N. Y., May 1... Bursting like a 
bombshell on America’s millions of camera fans 
comes the announcement of the first 1/1000th-of-a- 
second Candid Camera ever to be produced in 
America— The UniveX Mercury, priced at only $25! 

To the man who 
knows cameras itseems 
almost unbelievable 
that such sensational 
features, such speed, 
performance and re- 
finement of precision- 
built detail could be 
found in anything but 
the most expensive 
foreign-made cameras. 
Dealers themselves say ‘‘Here is the first American 
candid camera that successfully challenges $100 
to $200 foreign makes!” 

Not only does the amazing Mercury offer the 
ightning speed of 1/1000th of a second—hereto- 
fore associated only with candids built abroad, 
but, because of its built-in photo flash synchronizer 
switch, it literally turns “night into day’’—makes 
superb nighttime shots that are true, sharp and 
clear. It is equipped with a Tricor F 3.5 lens, which 

nlike any other lens on American speed cameras, 
a 35 mm. focus and thus gives 150% more 
lepth to Mercury photos. 

In addition, the new Mercury offers an auto- 
matic film transport which makes double exposures 
impossible; an accurate all- 
metal focal-plane shutter; 
built-in exposure calculator; 
built-in parallax correcting 
view-finder; 17 focus gradua- 

ns from 1 4 feet to infinity. 

"he ingenious and conven- 
ient “instrument panel” ar- 

gement of all controls 

es for speedy and accu- Built-in Photoflash 
rate adjustments. The sleek, For Nighttime Shots! 
handsome exterior is finished in polished aluminum 
and genuine leather. 

qually sensational is its film economy! Only 
the Mercury uses the fast, economical UniveX 
35 mm. film (18 and 36 exposures) that cuts nega- 

costs approximately 60%! 

ealers suggest that you place your order at 
nee so that reservations may be made for you 
from the next shipment, send for FREE illustrated 
booklet! Dept. M-11, Universal Camera Corp., 
New York, Chicago and Hollywood. 

MAY, 1939 

















“The Camera of Tomorrow” 
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Did you know the NEW UNIVEX 
has a FASTER 4.5 LENS? 











- « - and a built-in VIEW- 
FINDER too! ... The NEW 
UNIVEX is tops! 


















AMERICA’S 
GREATEST 


Caanyr 


Prices Higher Outside U.S.A 
oe Everybody’s talking about it! The 
new 1939 UniveX that gives you the 
simplicity of operation . . . the de- 
pendable performance . . . the thrill- 
ing, true-to-life results you’d expect 
only from high-priced movie cam- 
Features Like | eras! Check its sensational features! 
These Found} The new, faster {4.5 lens! New built- 
Only In High | in optical view-finder! New snaplock 
Priced Models! 1 hinged cover! New improved gov- 
ieenhhhens ernor! New automatic shutter! Pow- 
erful, quiet motor —and many others! 
No wonder UniveX can guarantee 
“satisfactory movies or a new roll 
of film free!’ Film for the new 
UniveX costs only 69¢ a roll— 
actually making movies cost less 
than snapshots! 

See America’s greatest movie 
camera value—the new 1939 
UniveX —at your dealer’s to- 
day. (Many dealers are now of.- 
fering convenient easy-payment 

terms.) 

UniveX Movie Camera Prices Start At $9.95 


ZSOLT an UNIVERSAL CAMERA conP 

Dept. C-11, W. ¥. ¢. 
To Own The Send me illustrated booklet which de- 
scribes the New 1939 UniveX Cine 
“8” and its sensational guarantee. 
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AT LOWEST PRICES! 


62 Sets * Kits » 14,000 Parts 
Amateur Gear * Sound Systems 


Send for ALLIED’s new Spring Catalog, just out! See your every 
radio need, at lowest prices! New ‘ ‘Knight’”’ Radios, with Push- 
Button Tuning and ‘‘Air-Magnet’’ built-in aerials at prices never 
before possible. New Portable, AC, AC-DC, 112, 6, and 32 volt 
models—some as low as $5.95. Dozens of Build-Your-Own Kits; 
Television, amateur gear; record players, phonographs, phono- 
radios; over 14,000 parts, books, tools, test equipment; Sound 
Systems for every purpose; recording equipment, discs, etc. Get 
= D's Spring Catalog—Radio’s Complete 
Supply Guide! It saves you time and money on 

every EI need. It's FREE—just send coupon. 

FREE! Builder's Porte Lists of mate hed kits for building 

1 c o o ne. 

BEGINNERS-Send for ALLTED's. Radio. Builders’ Hand: 


' book" ~only 10c —thousands s sold! 
eee eee KK 


ALLIED Radio Corporation, 
833 W. Jackson Bivd., Dept. 7-E-9, Chicago. 


| [_] Send your Spring Radio Catalog Free. 


()Bestesed find 10c (and 3c postage) for 
Builders’ Handbook 


[]Send Free Parts List for......... 


Name 


DO YOU BUILD MODELS? _ 
DO YOU HAVE A HOBBY? 


If so you need the 100 page Loose-Leaf Hobby Model 
Crafters Handbook. Everything you want to know about 
Plans, Materials, Construction, etc. One dollar brings it, 
or a stamp for details. Send NOW to P.O. Box 5127. 

MID-WESTERN MODEL-CRAFTERS 
Shabbona, illinois 


of time ond 4 Giv es fac tory finish on every 

ob. Works on many different materials and shape 

Light portable. Works from any light socket Popular price. See 
your dealer or write for FREE illus strated télder 


SYRACUSE GUILDTOOL CO., 1700-5B No. SALINA sT., SYRACUSE, N.Y. 


F REE TRAILER PARTS CATALOG 


| save you money on—axles, springs, wheels, coup- 
s, windows, sinks, water pumps, brakes, refrigera 
s, beds, lamps inside and out, 6V lamps, furniture, 
erything, Special discount to mfrs ATION. 
TRAILER Equip ENT CO 
Complete Plans and Industries, Inc 
Building instruc tions, 10e Milwaukee, Wis. 


WORLDS GREATEST all around 


ELECTRIC TOOL 


DRILLS—GRINDS—SANDS—SAWS 

POLISHES — SHARPENS— CARVES 

The new WHIZ ELECTRIC TOOL is the handiest power 

tool ever made. Not a delicate instrument but a rea! rug- 

xed tool, equally effective for both power and precision 

work. Drills through ‘4 inch iron plate in 42 seconds or en 

«raves intricate designs on jewelry. Handles any mate 

rial:Metals- Woods- Alloys-Plastics-Glass-Steel-etc.Saves 

time. Eliminates labor. Plug into any socket AC or DC,110 

volts. Chuck 4 ~y capacity. Bal! bearing thrust. P ower- 

ful, trip’ ed motor Worth its weight in Gold.’ 

ST. ANDARD Me IDEL with Normal Speed (uses 50 different 

accessories, instantly inter« *hange sable). Special Introduc 

tory Price for limited time, only $6.95 

FR E 4 ccessory outfit (Value $2) includes set of drills, mounted 1% inch 
grinder, sanding discs, cutting wheels, mounted prush. aes 

wheel, carving bur, etc. F 

Will send C. 0. I 


CO. Successors to Kar-A-Van 


Dept. $-5-—-714 W. Wisconsin Ave..,. 





"REE with each outfit ordered N ay post 
‘if desired. 10-DAY TRIAL—MONEY ‘BACK re JAR ANTI 7 


Special ‘‘2-SPEED'' MODEL combines Normal Speed and High 
Speed in one outfit (uses 200 accessories) only = 96 complete, with 
same accessory outfit (value $2) cE. 








Paramount Products Co., Dept. 5C, 48 West 48th St., New York 
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Gus Gives the Low-Down 


on Engine Varnish 
(Continued from page 242) 


must be some reason for that varnish forming 
on some engines, and not on others.” 

“There’s a reason, of course; there’s a rea- 
son for everything,” Gus said. “But we don’t 
know all the answers yet, and the reason for 
varnish forming is one of the answers that 
we don’t know. But we do know that lubri- 
cating oil has something to do with it. 
There’s no reason for you to blame yourself 
—unless you have been using oil of a type 
not recommended by your car’s maker.” 

Jack Simpson looked as guilty as he said 
he felt. “Hey, there!” Gus said. “What 
about the oil you’ve been using?” ; 

“To tell you the truth,” Simpson admitted, 
“I was out of town when my mileage got up 
to the thousand mark, so I just drove into a 
service station and told the fellow there to 
drain her out and fill her up again.” 

“Well after this,’’ Gus said sternly, “you 
come in here and we’ll make sure that you 
get the type oil that is right for your par- 
ticular car. I’m not saying that using oil of 
poor quality or of the wrong type made your 
engine a sticker. But I am dead certain that 
using good oil of the type recommended by a 
car’s manufacturer is your best safeguard 
against the formation of varnish that might 
make it stick again!” 








Mysterious 
Car Troubles 


PRIZE WINNERS 


Martin Bunn recently invited readers who 
are garage mechanics to send in letters tell- 
ing about the most mysterious car trouble 
they've ever solved. 

Many readers submitted unusually fine let- 
ters. In the opinion of the judges, John M. 
Knobbe, garage mechanic of Spearville, Kan., 
submitted the best letter and was awarded the 
first prize of $50. The six other prizes were 
awarded as follows: 


SECOND PRIZE, $25 
E. F. Hawes, Attleboro, Mass. 


THIRD, FOURTH, FIFTH, 
SIXTH, and SEVENTH PRIZES, $5 each 


Lloyd Hughes, Englewood, N. J. 
Thomas Forsyth, Downey, Calif. 
James Stukel, Laurium, Mich. 
Robert Gazzale, New York, N. Y. 
Pete Ezbe, Beallsville, Pa. 
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